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Ch apt er 1 
INT RODUCT I ON 
Th e c h ange from Eng l i sh t o  met ri c  measurement i n  the Uni t ed St at e s  
i s  an i s s ue of long s t and i ng . Since 1790 Cong res s  h as propos ed many 
mand atory met ri c  b i l l s , but p as s age  of these b i l l s  fai l ed bec au s e  of  
po l i t i cal and i n dus t ri a l  pre s s u re s . I n  1968 Pres ident J ohn s on s i gned a 
b i ll to s tudy the fe as i b i l i ty of met ri c  m e asurement i n  the Uni t ed 
Stat es . Th i s  s tudy t ook thre e  ye ars to  compl e t e , and t he c ommi t t ee 
re commendat i on s  were p re s ent ed to Cong re s s  i n  1971. Leg i s lat o rs we re 
left no a l ternat i ve but to s eri ous l y  cons i der pas s ag e  o f  a m andat o ry 
metri c  bi 1 1 . 
Le arning about the met ri c  s ys t em o f  me asu rement i s  re ce i ving 
incre as ed emph as i s  i n  today ' s  s oci ety . The pub l i c  is  being  expos ed to  
bas i c  met ri c t enns i n  various med i a ,  the tenns frequ ent l y  bei n g  p l aced 
s i de by s i de wi th  Eng l i sh meas urement s .  We ather pred i cti ons may be 
g i ven in de grees  Ce l s i us , canned goods we i ghed in grams , patt ern 
measurements repo rted i n  cent imet e rs and di s t an ce on ro ad s i gn s  g iven 
in ki l omete rs .  
BAC KGROUND FOR THE STU DY 
Le arni ng th e metri c measurement s  wi l l  not be a d i ffi cu l t  prob l em 
for young chi l d ren becaus e th e sys t em i s  now us ed from the be g i nn ing  in 
mathem at i c  clas s es .  It wi l l  be mo re o f  a p rob l em fo r o l de r  con sumers 
1 
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who h ave had no opportuni t i e s  in s chool to l e arn to us e t h e  metric sys­
tem . I t  wi l l  a l so b e  a prob l em for upper l eve l h i gh s choo l student s 
who h ave been us ing Eng l i sh me asurements  a l l o f  the i r  l ive s  and fee l  it  
is  not nec es s ary to l e arn t o  use a s econd system . 
Peopl e  i n  indu s t ry are now deve l oping metri c t e achin g mate ri al s 
fo r thei r emp l oye es . To c ompete in i nte rn at i onal trade , i t  i s  nec e s ­
s ary to us e the s ys t em o f  me asurement common to  Europe an and As i an 
countri es . 
I n the spring o f  1974 a smal l group o f  home economic s  graduate 
s tudents at South D akota St ate Uni ve rs i ty bec ame i nt e re s ted i n  meet ing 
the needs o f  cons umers to l earn to use the metri c system . Various 
group and i ndi vidual  t e aching method s we re explored s uc h  as mu l ti-med i a  
materi al s  for group u s e  and s everal types  of  indiv idu al i zed materi al s .  
They a l s o  t houg ht i n  tenns o f  where adu l ts wou l d  fi nd i t  c onveni ent to · 
l e arn: in the home , i n  adu l t  c l as s es , through extens i on c l ubs  o r  in 
i nformal group s . To fi t t he vari ous l e arning s i tu at i ons , a v ariety o f  
l e arnin g  materi al m i gh t  be  needed . 
Se l f- i ns t ruc t i onal  programmi ng was consi dered as one appropri ate 
approach to  individual i zed l e arning . Materi a l s  deve l oped wi t h  t hi s  
appro ach wou ld be  conveni ent for use i n  the home b y  i nd i vidu al s o r  by 
smal l groups who m i g ht wi s h  to do some of t he act i vi t i e s  together. 
Since the above ment i oned gradu at e s tudent s had no  pre l i min ary 
experience in types of programming and principl es us ed in t hi s  me thod 
o f  l earning , a s eri e s  o f  s eminars was he ld S aturd ay morni ngs for a 
s emes t er .  The s tu dent s dis cu s s ed a vari et y o f  t echn i ques us ed i n  
pro granuni ng and had experi ence in frame wri t ing . Stud ent s  c ri t i qued 
each other ' s effo rt s . A sui t ab l e  method fo r t he c ons umer t o  use to  
meet mas tery l evel of  basic met ri c  measu rement s was des i red . A fi rst 
s tep i n  devel opi ng the d es i red new teach ing mat eria l s , t he pres ent 
s tudy was undert aken . 
PURPOSE O F  THE STUDY 
The purpose o f  t hi s  s tudy was to d eve l op a " Bas i c  Met ri c "  s el £­
ins truc t i ona l pro g ram fo r us e by femal e adul t cons umers who wi s h  t o  
l earn t o  us e met ri c measurements . Such a s t udy was no t c onceived as 
3 
an experimen t al o r  des c ri pt ive type of res earch bu t rather as a c reat i ve 
p roj ect in whi ch i nnovat i ve t eaching mat eri al s are d evel oped . A l t h ough 
the creat i vp e l ement is o f  maj or import ance , t h e  us e o f  programming 
requi red a s ci en t i fi c  procedure for deve lop i n g  t he teach i ng mat eri al s . 
The s equence o f  s t eps in pro gramming i s  s i mi l ar t o  the s t eps advoc at ed 
by sys tems des i gners . 
Fi el d t es ti ng of  t each ing materi al s was a s econd purpo s e . Pl ans 
were m ade t o  s e cu re d at a  whi ch wou ld indi c at e  the ex ten t t o  whi ch 
objecti ves of the s el f�i n s t ruct i onal prog ram had been met . 
DEFINITIONS OF TERMS USED 
The need fo r c ommon defin i ti on of terms in  thi s area is app arent . 
In c as es where severa l  terms have been us ed s ynonymous l y ,  the writer 
has defined the 
.
fo l lowing  tec hni c al tenns . 
Criteri on examinati on: a tes t or ex ami n ati on gi ven to the student at 
the comp l etio n  of a program o r  during the devel opment o f  the 
pro gram to tes t how mu ch the s tudent has l earned . 
Erro r rate: average perc entage o f  i tems o f  res pons es to program mi s s ed 
by s ub j ects . 
Self- instructi onal  program: the s equen ce of c arefu l l y  cons tructed 
frames l ead in g  the s tudent to mastery o f  a subj ect wi th a 
mi ni mum n umber o f  erro rs . 
Target popul ati on: the popu l ati on o f  persons for whom the program i s  
p rep ared, 
Terminal behavior: the behavi or that a p rog ram i s  des i gn ed to produ ce . 
4 
Ch apte r 2 
REVIEW OF L ITERATURE 
This re vi ew of l i te ratu re wi l l  t race t he hist ory o f  the movement 
toward adopt i on ·o f  the met ri c  system in t he Uni ted St ates . I t  wi l l  
inc lude the ori g i n  o f  we i ghts and measures , movement toward st and ard­
i zi ng weights and meas ures , the ori g i n  of the met ri c  syst e m  and the 
re asons for adoption of the met ric system . 
ORI G IN OF WE IGlffS AND MEASURES 
When p rimi t i ve men l earned t o  spe ak and conununi c at e , t here was a 
need fo r a way o f  expressing qu ant i t i es .  E arl y man became a meas_uring 
man . He cou ld on l y  cal culate i n  simp l e  form and t hen commun ic ate his 
findings t o  his fe l l ow men . 
Tre at (1971) st ated that anc i ent uni ts o f  l ine ar me asurement we re 
descript i ve of what w as to se rve as st and ards and that the me asu rement 
system exhibi ted a natural l y - orde red rat i o  betwe en mu l t ip l e s  and sub­
-divisi ons . 
The most important measuring unit was the basi c uni t  o f  length. 
A wide vari ety o f  un i ts was suggested by persons l i vi n g  i n  di fferent 
geog raphi cal are as. During the Midd l e  Ages Europe an k i ngs , queens and 
men of trade oft en re fe rred to a part of t he human body as one o f  the 
fi xed uni ts o f  l ength (Treat, 1971). 
Kirsch (1973) desc ribed how arms, h ands and finge rs we re used t o  
5 
measure such i tems as c lo t h . There were several ways o f  me asuri ng 
such as the d i s tan ce between the fingert i ps of the two hands wh en the  
arms were out s tre tch ed. A me asure hal f t h i s  d i s tance was frequent l y  
used. Th i s  uni t was s e cured by me as uring from the t ip o f  the nose  t o  
the fi ngert i p s  of an out s tretched arm . A sma l l er l en g th c al l ed t he 
ne l l ", the d i s t an c e  from fi ngert ips to e l bow, was als o  u s ed . 
Ac cord i ng t o  Hal l ock and Wade (1906) other uni t s  o f me asurement 
us ed were the  di s t an c e  from the end o f  the thumb t o  the e nd o f  t h e  
l i t t l e  fi nger wh en the fi ngers were spre ad, fi nger l en g t h  from t ip t o  
each joi nt and fin ger wid th . 
When d i s t ance was to be measured, men wou ld pac e  o ff the d i s tan ce 
and . count the number of t i mes  the
. 
ri ght foot swung forward . Th i s  
di s t ance was report ed a s  s o  many "paces" . Thi s  res u l ted in t he use o f  
the "pace" as a uni t o f  l ength . Th e Romans measured l ong d i s tances as 
so many thous ands of paces  o f  a march ing army . From t hi s  c ame our 
uni t  of length, a mi l e . 
Rooms were me asured by putting one foot be fore the o th er, hee l  t o  
toe . The d i s tance w as report ed as so  many feet . 
Kirs ch ( 1 973) stated that the rod was b as ed on t h e  t o t al l engt h  
of t h e  shoe l e s s  ri g h t  fee t  of the firs t s ix teen men wh o came o u t  o f  a 
church . 
Treat (1971) tr ac ed the origin of the i n ch to the  l ength o f  three 
barleycorns, round and dry, laid togeth er. A penny-weight was the 
weight of thirty-two wh eat c orns t aken from the midd l e  of the ear. 
6 
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According to legends the foot used by the French was the length of 
Charlemagne's foot. The yard used today was supposed to have been the 
distance from the nose of King Henry I of England to the fingertips of 
his outstretched arm. Queen Anne's wine gallon established the measure 
for most liquids. 
People found that when parts of the human body were used as 
measuring units, length varied because of differences in body size. A 
buyer might want it measured with long anns whereas the seller would 
obviously want it measured with short arms. 
Confusion in units of weights and in techniques of measuring 
hindered trade and commerce among the colonies in America. It also 
hindered relationships between America and countries in Europe. People 
became easy prey for dishonest traders and swindlers. 
Kirsch (1973) described the variations in many containers that 
became units of capacity. Goods were sold by the box, barrel, the bag, 
the basket or the bucket. There was no uniformity in sizes of these 
containers. 
Scientists questioned the old theories and began to find fallacies 
in the measuring systems. There was need for an orderly, exact and 
reasonable system of measuring. Ways of measuring were, however, 
habits and would be hard to change. 
EARLY MOVEMENT TO STANDARDIZE WEIGHTS 
AND MEASURES IN THE UNITED STATES 
People who settled on the North American continent brought with 
them the commercial tools and practices of their homelands. For this 
8 
. .  
reason there was no uniformity of weights and measures in the colonies. 
The founders of America began to realize that the systems based on 
customs passed down from previous generations were inadequate. 
Smith (1958, p. 1-2) stated that when the colonies gained 
independence, they made provisions for a uniform standard in their 
Articles of Confederation as follows: ".The Congress shall have 
Power • . • .  To regulate Commerce . . . •  among the several states, .. .. To ... 
fix the Standard of Weights and Measures". 
President Washington stated in his message to Congress in 1 790 
"uniformity in currency, weights and measures of the United States, 
is an obj.ect of great importance, and will, I am persuaded, be duly 
attended to" (Judson, 1963, p. 3). He then delegated his Secretary of 
State, Thomas Jefferson, to prepare a suitable plan for establishing 
unifonnity in the weights and measures for the United States. The 
report would then be brought back to the House of Representatives. 
Jefferson made his report to the House of Representatives in July 
1790. His proposal had two plans: 
The first plan was based on the supposition that 
the present Weights and Measures are to be retained, 
but to be rendered uniform and invariable, by bringing 
them to the same invariable standard. 
The second plan proposed reducing every branch 
to the same decimal ratio already established in 
their coins, and thus bringing the calculation of 
the principal affairs of life within the arithmetic 
of every man who can multiply and divide plain numbers . • . .  
(Judson, 1963, p. 3) 
Treat (197�1 p. 18) stated that Jefferson preferred basing the 
standard on the motion of the earth on its axis, which "though not 
absolutely uniform and invariable,·may be considered as such for every 
human purpose." 
The report was accepted by the House but no action was taken. 
President Washington again addressed his Congress in.1791 on the same 
subject, and the matter was referred to committees. In April, 1792, 
9 
a senate committee recommended that Jefferson's second plan be adopted, 
which was entirely a decimal system of weights and measures. Again no 
action by Congress took place. 
After Jefferson's attempt to secure passage of a bill standard-
izing weights and measures, the Congress of the United States showed no 
concern until 1816. 
Smith (1958) pointed out that it was President James· Madison, in 
December 1816, who again reminded Congress about the unfinished 
business concerning standardizing weights and measures. A year later 
the Senate authorized the Secretary of State, John Quincy Adams, to 
reinvestigate the standardization of weights and measures. 
Adam's report took four years to complete, and Judson (1963) 
stated that the report was an elaborated review of the history of 
1 0  
we i ghts and me as ures i n  Eng l and, on the continent o f  Europe, and _ in  the 
Uni ted State s . Ile con s i dered in det ai l the h i s tory _o f  the met ri c 
system and to ld  o f  i ts p ros and cons. 
DeSimone ( 197 1, p. 10) s t ated that Ad ams c al l ed at t ent ion to five 
feat ures of the met ri c  sys tem that cou l d  be cons idered d i s t inc t advan -
tages : the "i nvari ab l e" s t andard o f  l ength  t aken from n atu re : the 
s i ng le unit for we i gh t  and the s i ng l e  uni t  of vo lume; the decimal 
bas i s ;  the re l ation of we i ghts to Frenc h  coi nage; and its uniform and 
preci se termi no logy. 
Adams p re s ented Congre s s  wi th fou r  pos s ib l e  course s  o f  act i on, 
based on h i s  analys i s  of advan t ages and d i s advant ages o f  the met ri c 
system: 
To adopt, i n  al l i ts e s s e nt i al part s, the new 
sys tem of we i ghts  and me asure s  . . .  
To res to re and perfect the o l d  Eng l i sh system 
of wei ghts, me as ures, moneys, and s i lver coins . .  . 
To dev i s e  and e s t ab l i sh a (combined ) syst em . .  . 
by adaptation of p art s of e ach sys t em to the princ i p l e s 
of the other • . •  
To adhere, wi thout any innovat ion wh atever, -to 
our exi s t i ng weigh t s  and measure s, mere l y  fixing the 
s t andard ( DeSimone, 197 1, p .  10). 
Judson ( 1963, p. 5 )  s t at ed that Adams mad e  two fin al re commend a-
tions, "to fi x the s tand ard, wi th the p artial uni fonni ty o f  wh i ch i t  is 
sus ceptib le, for the p re sent, exc luding a l l innovat ions " , and "to 
consul t wi th fore i gn n at ions, for the future and ul t i mat e estab l i shment 
of uni vers a! and pe rmanent uni fonni ty . "  
Again Congre s s  took no act ion becau s e  i n  Engl and peop l e  we re 
obje cting t o  change, and France was using the  me t ric s y s t em side by 
side with the ancient weight s  and me as ures ,  c aus ing mu ch confus ion. 
Problems s ti l l kept aris ing espe cial l y  a l ong the  co ast l ine o f  
Ame rica. The cus tomh ous e s  we re using a v arie ty o f  weight s  and 
meas ures,  causing ·1os s  of revenue . 
The Senate in 1830 di re cted the Sec ret ary of Tre asu ry t o  make an 
examinat i on of weigh t s  and me asures in the c u s t omhous e s  ( Smith, 1 958) . 
Thi s  aut h o rity t o  inve s t i gat e was then gi ven t o  Ferdinand Rud o l ph 
Has s l e r. 
Aft e r  Hass l e r  su rveyed the c us tomh ouse s ,  h e  rec ommended b as ic 
units o f  l engt h, m as s  and capaci ty to be adopt ed and cons truct ed by 
the Tre asury Department (Smith, 195 8 ) .  This re commend ation by  Has s l e r 
l ed Congres s in J une 14, 1 836 , to adopt a re s o lution o f  s tand ard 
wei ghts  and me as ure s . Cong re s s  d i re ct ed the Tre asury Department t o  
furnish e ach s t at e  with weights and measure s  adop t ed a s  s t and ard s  b y  
the cus tomhous es . 
Smith ( 195 8, p. 10) s t ated that "th e  adoption o f  t he Joint Res o­
l ut i on of June 14, 1836, marked the end o f  t h e  six-d e c ad e  e ra of 
ini tia l national unc e rtainty regarding s tand ards o f  we i ghts and 
meas ures . . . . n 
The urgent needs i n  the wei gh ts and me as ures f i e l d  h ad been met 
by a combinati on o f  t empo rary acti ons (Tre at, 1 971 ) . The s e  needs we re 
the s etti ng of a s tand ard fo r coi ns, correc ting th e d efi ciencie s in 
customhous e  ope rati ons and provi ding fo r uni form St ate s tand ards . 
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There was no pressing demand for further action on weights and measures 
by the Congress for several years to come. 
CHANGE TO THE METRIC SYSTEM 
IN EUROPEAN COUNTRIES 
A committee of French, Dutch, Italian and Swiss scientists made 
speeches on the metric system in Paris as early as December 10, 1799 
(Kirsch, 1973) . These scientists defined the meter as a fixed portion 
of the earth's circumference. 
The meter was selected as the chief building block of a complete 
system of measurement. The system was to be based on decimals and was 
to be arranged in clear, orderly steps which were all multiples or sub-
divisions of the meter. 
At this time the French also tried to change the calendar year and. 
daily time to the base ten but had difficulty in making it work. 
Kirsch (1973) stated it took ten years for revolutionary France to 
learn it was not necessary to overthrow everything that was old. 
Kirsch (1973, p. 48) pointed out that in Paris, the metric 
committee, composed of scientists, made vigorous and repeated appeals 
to all nations to adopt the metric system. They believed mankind had 
not made a significant advance in the search for better methods of 
, weights and measures. They also viewed the metric system as "capable 
of becoming a new link of universal brotherhood among all peoples who 
adopt it. " . 
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In F rance the metri c sys tem bec ame compul s ory i n  1840 (Treat, 
1971) . Napo l eon's conquest s forced s e ve ral o f  France's i mmed i at e  
neighbors t o  re cogni ze e arly t h e  e ffect i vene s s  of keeping i n  step wi th 
France to faci l i t ate trade, The met ri c  s ystem proved t o  be i de al fo r 
sci ent i fi c  wo rk, and the acut e need fo r a univers al l angu age o f  s ci ence 
was beginn i ng to be fe l t  by 1850 . 
Tre at (1971) s t at ed that in the Uni ted States  there were con fl i ct-
ing opinions conc erning the metri c  sys tem between 1821 and 1863 . 
I n  1851 the fi rs t internat ional exhibi t i on was he l d  i n  London, 
and in 1 855 anothe r took p l ace in Pari s . At both o f  the s e  e ven t s  the 
di ve rs i ty of weigh t s  and measure s us ed from c ount ry to country was 
ev ident, and thi s divers i ty caused inconven i en ce to the judges. As a 
resul t, in 1855 at the Pari s exhib i t i on , about 150 de l egat e s  banded 
toge ther to form the I nt ernat i onal Assoc i at i on for Obt aining a Uni form 
Dec imal Sys t em o f  Me asures, We ights  and Coins . Fi fteen c oun t ri es were 
repres ented, among them the Un i t ed S t ates . Thorough inves t igat i ons  of  
vari ous alternat i ve decimal sys tems s oon led the  group t o  s e t tle on  the 
metri c system . Th e I nt ernati onal Ass oci at i on for Obtaining a Uni form 
Decima l  Sys tem o f  Measures, Weights and Coins thus became the fi rs t 
pro-me t ri c  o rganizat i on . 
MOVEMENT TO AUTHORIZE USE OF 
METRIC SYSTEM I N  AMERICA 
Between 1855 and 1863 , the Uni t ed St ates  had d ip l omat i c  probl ems 
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whi ch we re as soc i at ed with wars . Thi s  made un i fo nni t y  o f  we i gh t s  and 
measure s  a l ow pri orit y  i t em on the agenda o f  Congre s s . Two interna -
t ional conferen ces i n  1863 , the pos ta l  and s tat ist i ca l  congre s s e s, 
however, has tened t h e  l e ga l izat i on o f  the metri c s ys t em i n  the Uni ted 
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States .  Both o f  'thes e  t ook the pos i t i on that the met ri c system was to 
be pre fe rred ove r  oth e r  measuring sys t ems . Two Congre s s i ona l moves 
were made in 1863- 1864 , l ed by a met ri c  advocate, John A .  Kas s on, a 
former Fi rs t  As s i s tant Pos tmas ter General ( Cox, 1956) . 
Ano the r eve nt i n  1863 had a pro found i mpact on t he d ec i s i on t o  
authorize the us e o f  t h e  metri c system i n  t h e  Uni ted Stat e s . I t  was 
the found ing of the Nat ional Academy of Sci ences . Authorizat i on was 
given "to i nves t i gate, e xami ne, expe riment and report upon any que s t i on 
of s cience and art" wh i ch might natural l y  be inc l ined to  favor the 
metri c sys tem re form {Treat, 1971 , p .  39) . 
The fi rs t commi t t e e  e s tab l i shed by the Nat i onal Acade my o f  
Sci ences  was the Wei gh t s , Measures and Coinage Commi t t ee . Al e xande r D. 
Bache was the fi rs t pre s i dent of the Academy , and h i s  fi rs t repo rt 
states : 
The di s cus s i on s  in the body o f  thi s  commi t t ee we re 
·s trong l y  in favo r of the adoption o f  the Fren ch 
me t ri cal  sys t em , but more s t rong l y, in fact unani­
mous l y, i n  favor of  the ef fo rt to  arri ve at a 
thorough i nt e rnat i onal sys tem - a uni ve rsa l  s y s t em 
of  wei gh ts, meas ures, and coins, avai l ab l e  for the 
gene ra l acceptance of al l nat ions. 
( Cox, 1956 , p. 440 ) 
Con g res s  again gave forma l re cognition to the impo rtance o f  
uni form we i gh ts and me as ure s  by adoption o f  a reso l ut i on in  the  House 
of Rep resentat i ve s  on J anuary 21, 1864 . The reso luti on c re at ed the 
Committee on a Uni fonn Sys tem of Coi nage , Wei ghts and Meas ures . The 
commi t tee accepte d  as i ts ro l e  the bringing about o f  we i ghts and 
me asures re fo rm . I t  a l s o  served as the main batt l eg round on wh ich 
metri c contes ts were fought and as the final rest ing p l ace for mos t 
metri c bi l ls (Desi mone , 1971) . 
In  Janu ary , 1866, the N ational Ac ademy o f  Sc i ences' Commi ttee on 
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Weights , Me asu res , and Coi nage submi tted i ts report to the Sec ret ary of 
the Tre asury . The report emphasized as opini ons of the minori ty : 
The subjec t i s  one of much pe rp l exi ty . . . . 
The enti re adoption of the French metric al sys t em 
invo l ved the necess i ty of di s c ard ing ou� present 
st andard o f  wei gh t s  and me asures . . . . 
Such a change , in  my opinion , c an on l y  be, in a 
gove rnment li k e  ours , the work of t i me and th rough 
edu cation o f  the rising generat i on . . . . (Cox , 1956 ,  p .  444). 
The ful l  report by the commit tee was far more favorab l e toward 
pos i t i ve act i on wi th regard to the metri c s yst em .  The majori ty o f  the 
members were in favor of adopting a deci mal system and s t at ed t h at the 
metri c  s ystem was the best i n  us e .  The c onuni ttee al so  re commended 
that the Congre s s  prov i de for const ruction o f  met ric s t and ard s; that 
the s t andards be dis t ri buted to the States and customhouse s  and that 
the metri c  sys tem be i n t roduce d  i nto the post o ffices  o f  the Uni t ed 
St ates (Cox , 1956 ,  p. 448) . 
Di s cus s i on of weight and measure prob l ems in the N at i onal 
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A cademy ' s  commi ttee  we re more e l aborate and the i r  recommend at i ons more 
de fini te . The c ommi t t ee revi ewed previ ous work und ert aken on wei ghts 
and me as ure s : Thomas Jeffers on's p l an, John Qui ncy Adam's argument s  
and re commend at i ons, the h i s tory of weights  and me asu re s  in  t h e  Uni t ed 
St ates, and the· s t atus of the metri c  system i n  other n at i ons o f  the 
wo rl d (Tre at, 1971). 
After pre s en t at i on t o  Congres s  o f  the report o f  t h e  Nat i onal 
Academy's c ommitte e, a Joint Res o l�t i on of Ju ly  27, 1866, and the l aw 
of Ju l y  28 , 1866, made l egal throughout the Uni t ed St at es the emp l oy-
ment o f  wei gh t s  and me asure s of the met ri c  sys tem . The text o f  the l aw 
was as fo l l ows: 
I t  sh al l be l awfu l  throughout the Un i ted States  o f  
Ameri ca to  emp l oy we i gh ts and measure s· o f  t h e  met ric 
sys t em; and no cont ract or de al ing, or p l ead ing in any 
court, sha l l be deemed inval i d  or l i ab l e  to obje ction 
be c ause re ferred to therein are wei gh t s  and me as ures 
of the me t ri c  sys tem . 
The t ab l e s  in th e s chedu l e  here t o  annexed shal l 
be re cogni zed in the con s t ruc t i on o f  contract s and 
i n  al l l egal  proceedings as e s t ab l i sh ing, i n  t e rms 
of the weigh t s  and measures now in use in  the Un i ted 
S t at es, the equival ents of· the we igh t s  and meas ures 
exp res s ed therein in terms o f  the metri c  sys t em; and 
s ·ai d t ab l e s  may be lawfu l ly used for compu ting, 
det e rmin i ng, and exp re s s ing i n  cus t om ary_ wei gh t s  and meas ures the we i ghts and meas ures o f  the metric system 
( Smi th, 19 58, · p .  1 2) . 
Treat ( 1971) s t ated that the demand for adop t i on o f  the met ric 
sys tem was on ly coming from a smal l s egme_nt of the popu l at ion, the 
s cienti s t s  and the government o ffi ci al s . The Act o f  1866 did not 
.change peop l e ' s  d ai l y l ives . The law was not mand atory, and i t  did not 
s t i r  i ntere s t; peop l e  we re free to ignore it i f  they chos e  t o  do  s o . 
The Act did not p ave the way for a s ign i fi cant program o f  educat i on 
about the me t ri c sys tem . 
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The fi rs t phase of  met ri c  inve s t igat i on in the Uni t ed St at es h ad 
ended . The final goal o f  gene ral adopt i on had been e s t ab l i shed, and 
arguments fo r the s y s tem h ad been set . The advo cat es fe l t  t h at i t  was 
simp l y  a m atter of t i me and proper influence through the e du cat i onal 
proces s  before popul ar ac cept ance of the met ri c sys tem was to be 
gained . 
John A. Kas s on, Olairrnan in 1866 o f  the Commi ttee on Coi n age, 
Weights and Measures, was the fi rs t person to promote educ at i on o f  the 
peop l e  c oncerning the met ric  l aw and use of the met ric s y s t em. He 
addressed a group of  educators in New York St ate, urging them t o  t e ach 
the coming generat i on s  the adv ant ages of the me tri c  syst e m  ( DeSimone, 
1 971) . 
John Kas son ' s  efforts soon bec ame s omewh at popu l ar . It was not 
long before the p romot i onal campaign h ad a counter movement . As a 
res ul t of  e arne s t  oppositi on, thi ngs began to "go s our" for t ho s e  
favoring t h e  i nt roduct i on of  the me tri c system i n  th i s  c ount ry ( Desi­
mone, 1971). 
The me tri c controversy st arted at Co l umbi a  Uni vers i ty b e t we en 
1866-71 wi th Charl e s  Davie s  and Frede ri c k  A.  P .  B arnard, the p resident, 
oppos ing each othe r .  The i r  argument s we re the princ ipal points  o f  
controve rsy i n  the me t ri c  debate for 4 0  ye ars . Davi es  oppo s i t i on was 
based on f i ve factors whi ch have become the c l assi cal  argument s 
agains t adopt i on of the met ri c  syst em: 
1 .  The b as i c  uni� of the syst em, the met e r, he 
cons idered to be i nherent l y d e fective . He also 
fe l t  that the met e r  was too l arge a base uni t  . . . .  
2 .  The de cima l  mu l t ip l es and subdivisi ons, whi l e  
being fo r. the purpose o f  c a lcul at i on, we re not the 
ones best sui t e d  fo r use in pract i c al app l i cat i on. 
3. The met ri c sys t em ' s  nomenc l ature, whi l e  perh aps 
sui tab l e  fo r s ch o l ars , wou l d  not be easy for s choo l  
chi ldren to  comprehend • . . .  
4 . . . •  , th at i f  the sys t em were introduced i t  wou l d  
b e  necessary t o  exc l ude al l othe r systems . • . .  he also 
fe l t  anothe r seri ous imped iment to i t s  int roduction wou l d  
b e  man ' s  bas i c re l u ct ance to c ast aside o ld and fami l i ar 
things in  exchange fo r s·omething unknown and unt e s t ed. 
5. The remaining objecti ons to  the adop t i on o f  the 
sys tem • . •  and h is st rongest l angu age was res erved for 
this p art i cu l ar set of assert ions : 
1. It wou l d  st rike out from the Engl i sh l angu age 
every word and phrase and ·sent enc e used in c onne ct i on 
wi th our pre sent uni ts o f  we ights and me�sures , and 
wou l d  i mpose the ne cessity o f  learning a new l angu age 
for the one now i n  use : 
2 .  I t  wou l d  b l ot out from the knowl edge of the 
nat ion al l apprehensions  o f  d ist ance, and are a , and 
vo l ume, acqui red through the p resent un its , and wou l d  
render ne cess ary the acqui rement o f  simi l ar knowl e dge 
by l ess conven i ent uni ts, h ave d i ffe rent re l at i ons to  
each other, and expressed in a new and unknown l angu age : 
3. I t  wou l d  extingu i sh al l know l edge of  money values, 
now s o  fami l i ar to the ent i re popu l ation in  the i r  d ai l y  
purch as e s, and sal es, and b arters, for those values 
are al l adjusted with re fe rence to  the uni ts of we ights 
and me asures : 
4. I t  wou l d  change the reco rds o f  our ent i re 
l anded prope rty, requiring them al l to be t rans l at ed 
i nt o  a new and foreign l anguage (Davi es, 1871 , p .  4 1-4 6) . 
Tre at ( 1971) stat ed that Dav i es repo rt was the fi rst t o  g i ve 
extensive considerat i on to  the question from an educ ati onal point of 
view. Davi es was one o f  the ve ry few high ly educated peop l e  t o  give 
unfavo rab l e  re commendations concerning the metric syst em . 
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Reaction to Dav i es report was qui ck . President Frede ri ck Barnard 
of Co lumbia gave an oral  add ress to a convocati on i n  1872 . He was con-
cerned with the unfounded objec t ions and the impressions Davies repo rt 
le ft on the peop l e . 
Frederi ck B arnard gave formal arguments against Davi es ' fi ve 
points of oppos i t i on . He then outl ined a five po int program o f  act ion 
·for prope rly i n t roducing the metri c  system to the peop l e o f  the United 
States . The p l an ca l l ed for: 
1 .  Teaching the met ri c  system i n  the schoo l s  
s o  as t o  e ducate the young to a thorough unde r­
standing o f  the system and a famil i ari ty wi th i ts 
p racti c a l  -app l i cat i on; 
2 .  Putting the system i nto use in the custom­
houses and making i t  the }?asis on which tari ffs 
were to be l evi ed; 
3. Adopting  the metri c  wei ghts and measures 
for pub l i c surveys , such as the coast survey; 
4 .  Requi ring mi l itary and naval est ab l ishments 
to use the system; and 
5. C onduct ing a l l post o ffi ce business in 
metri c uni ts ( Barnard, 1872 , p.  108 - 1 1 1) .  
As a resul t of the Davi es-Barnard debat e , the advocat es fo r the 
adoption of the metric  syst em had two tasks to accomp l ish·; fi rst they 
had to disprove Davies ' arguments and then c onvince peop l e  that what 
they we re proposing was d esi rab l e. 
The subject of the met ri c  system l ay donnant in the United Stat es 
Cong ress unt i l  1875 when the Treaty of the Meter was s i gned in Paris by 
seventeen nat ions, i n cluding the Uni ted Stat es . The t reaty p rovided 
for the m anu facture of new and imp ro ved standards for met ri c  we i ghts 
dnd ·measures .  I t  also est ab l ished and maintained a permanent 
:t<o, ·� 
I nternat i on a l  Bu re au o f  We i gh t s  and Me asure s ,  an<l i t  e s t ab l i sh ed t he 
cre at i on o f  a g en e ra l  con fe rence as a pe rmanent de l i be rat i ve bod y  t o  
pas s upon i n t e rnat i on a l  we i ghts and measu res mat t e rs . The Un i t ed 
St ates g ave i t s  fin a l  approval o f  the  Tre�t y  in 1 878 (Jud s on , 1 963) . 
Now t hat th� me t ri c  s ys t em was the o ffi ci al  i n t ern at i onal  s ys t e m  
of wei gh t s  and me as ures , i t s  fut ure was not i n  doubt . Th e extent t o  
whi ch i t  woul d b e  us e d  uni ve rs al l y  was , however ,  uncert a i n . 
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One pos s ib l e  re as on fo r the fai lure of met ri c s upport e rs to re ac h 
thei r des i re d  obj ec t i ves i n  the l e gi s l at ure in the 1 870 ' s  and 1 880 's 
was th e found i ng i n  1 879 o f  t he fi rs t ant i -metri c soc i et y. The soci ety 
was cal l e d  The I nt e rnat ional Ins t i tu t e  fo r Pre s e rvi n g  and Perfe ct ing 
Wei gh t s  and Meas ure s and was l ed by _Ch arl e s  Lat i me r .  Th e s oc i et y's . 
object i ve s  were t o  de fe at any propos ed l eg i s l at i _on d e s i gn e d  t o  
'fu rther 
the us e of  the  m e t ri c s ys t em and t o  p re s e rve the Eng l i sh cus t omary 
sys tem o f  we i gh t s  and measures and wo rk fo r i t s  imp rove ment ( Cox , 1 956). 
Treat ( 1 971 ) s t at ed t h at the on l y  l e g i s l at i on p as s ed i n  the  1 880's 
conce rni ng we i gh t s  and measures was a Joint Res o l ut i on i n  1 881 re qu i r­
ing the Secre t ary o f  State t o  suppl y s t at e  l and g rant col l eges  with 
sets  of we i gh t s  and meas ures s t andard s .  
The act i v i t i e s  o f  t h e  Ameri can Met ri c  Bure au and t he Int ernat i onal  
Ins t i tute for P re s e rv i ng and Pe rfec t i ng We i ghts and Me asures beg an t o  
dwi nd l e and d i e  with  the deaths o f  Ch arl es Lat ime r and F.A . P. Barn ard 
in 1 888 and 1 889 ( Cox , 1 956) . 
In  the ne xt twenty- fi ve ye ars s upport ers of t h e  met ri c  s ys tem 
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be gan a strategy whi ch ca l l ed for rapid adopt i on o f  the system by the 
Governmen t , fo l lowed by universal transi t i on to the metri c system on 
the part of the rest of the Uni ted States after a bri e f  int roduct o ry 
period . 
Metri c  supporters assumed that the eventua l acceptance o f  the 
metric system was going to  happen and that the peop l e  of the nati ons 
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wou ld not fai l  to  apprec iate the advantages of  the metri c system . They 
also fe l t  that the best way to get peop l e  acquainted with the metri c 
system was to have the government adopt i t  for a l l  i ts work . 
Movement Toward Government Adopti on 
The movement toward government adopt i on o f  the metri c syst em be gan 
wi th some outstanding events o ccurring between 1890 and 19 14 .  Th e fi rst 
of these oc curred in 1893 with the issuing of a Treasury Department 
Bul let in by Thomas C .  Mendenhal l ,  the Superint endent of Wei gh ts and 
Measures . He announced that the Uni ted States protot ype mete r and ki l o­
gram would from this t ime on be conside red the nation's "fundamental 
standards of l ength and mass" (Judson, 1963, p .  26). Un i ts of the 
Eng l ish system were de fined not by the i r  own standards but by care fu l l y  
speci fying what fract i on o f  a met e r  wou l d  const itut e a yard and what 
fraction of a kil og ram wou l d  make up a pound . 
Th e next year 1894, C ongress appointed a commissi on t o  study the 
practi cabi l i ty of the met ri c syst em . Hearings we re h e l d  during the next 
two years , and in 1896 the House o f  Representat i ves passed a bi ll 
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req uiring government adoption of the met ric s y s t e m  but then vot ed to 
re conside r i t s  action, and the bi l l  was s ent back t o  committ e e  fo r 
further conside ration . The re we re s e ve ral att empt s t o  h ave it re vived, 
but no action w as taken by the Hous e o f  Repre sent ative s (Smit h, 1958) . 
An Act o f  Cong re s s  es t ab lished the Nat ion al Bure au o f  St andard s  in 
1901 . The bure au h e l d  e xt ensive he arings on the  propo s e d  gove rnment 
acopt i on of the m e t ric s y s t em . The s e  he arings b rought s erious opposi-
tion, l e ading the l e gis l ature to decline approval  o f  t h e  adopt i on of 
the met ric sys t em (Cochrane, 1 966) . 
Pape rs and book s cont aining argument s agai n s t  t h e  met ric system 
we re writ t en i n  1904. A we l l  known book by Hal s e y  and D ale was given 
the tit l e  The Me t ric Fal l acy . 1 Mu�h o f  this book con s i s t ed o f  argument s 
agains t the adoption o f  t h e  met ric system and pred i ction o f  how the 
met ric s y s t em woul d a ffe ct the pe op l e  of t he United St at e s . 
Argumen t s  oppo s i ng adoption o f  t he met ric s y s t em we re fo rc e fu l  
with the Commi t t ee o f  Coinage, Weight s, an d  Measure s  re fus a l  t o  report 
favorabl y  i n  1907 on a met ric bil l . Met ric sys t e m  promot i on al e ffort s 
tlied down until the arrival o f  World War I (Cox, 1 956) . 
The Gre at Me t ri c  Propag anda War 
From 1908 t o  1 9 30 the  pro-met ric movement bec ame a di ffe rent kind 
of c ampaign . The me t ric proponent s and the opposit ion became almost 
1Fre derick A. Ha l s ey and Samue l S .  Dal e, The Me t ric Fal l acy . (New 
Yo rk: D .  Van Nos t rand Company, 1 904) . 
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tota l ly institutiona l i zed in that the batt l es we re fought by o rgani za­
tions and inte rest g roups rathe r  than by individuals . The main objec­
tive o f  the pro-me tri c  organi zat i ons was still  to secure passage o f  
legislation designed to i nc rease United States use o f  t h e  metri c syst em. 
Advocat es hoped to get pub l ic opinion to in fluenc e the legisl at ors . 
The organi zations invo l ved in the pro -met ri c campai gn were the 
Ameri can Met ri c Assoc iati on, founded in 1916, and the Worl d T rade Cl ub, 
founded in 1 920, The Ameri can Institut e of Wei ghts and Measu res was the 
ma in anti -metri c  organi zation that existed between 1916- 1 931 ( DeSi mone, 
1 971 ) .  
The pub l i c i t y  and tactics these organizat i ons used d i d  not resu l t  
i n  any act i on on the part o f  Congress . Mo re legislation was p roposed 
during this period , but on l y  twice we re major hearings conduct e d, and 
not once did  the metric issue get on the fl oor o f  e i ther the House o f  
Representati ves o r  the Senate (DeSimone , 1971) .  
The onset of the depression made money needed t o  support a l eg is­
lative campaign unavai lab l e. The metric issue was laid t o  rest for 
another quarter o f  a century. 
The Comprehensive Study Phase 
A fter the great metri c propaganda war fe l l  to pi eces in the 1 930' s, 
interest in adop t i ng the met ri c syst em in the United Stat es was not 
rekindl ed unti l 1955 . Ki rsch ( 1 973) stated that two reasons for not 
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men t i oning  the met ri c s ys t em we re the heal t h  of the Ameri c an e conomy 
and the i s olat i oni s t  po l i t i cal mood o f  the peopl e  o f  the  Un i te d  St at es. 
I n  1 945 Ingal l s , t he t ent at i ve pre s id ent o f  t h e  Amer i c an I n s t i t u t e  
o f  Wei gh t s  and Meas u re s , pub l i shed a col l ec t i on o f  an t i-met ri c  argu ­
men t s  an d comment s about pas t event s. Aft e r  t h i s, t h e  �ne ri c an I n s t i ­
tute o f  Weigh t s  and Me asures went out o f  e x i s t en ce . I n  1 946 t h e  Hou se  
Commi t t e e  on Co i n age, We i ght s and Me asu res  was abo l i shed by  a Le g i s l a­
t i ve Reo rg ani z at i on Ac t (T re at,  19 7- -1 ) . 
I n  the next t en years mathemat ic t e ac h e rs, t he U . S. Army and the 
Conuni t t ee on Se rvi ce an d As t ron aut i cs adop t ed and urged t he use of t he 
met ri c  sys t em .  Me anwh i l e  the  worl d ' s  b al an ce was sh i ft i ng . Ki rsch 
( 1 973) s t atec.1 t h at the  Sovi et Uni on and Ch i n a  h ad chan ged to t he m e t ri c  
system.  Lat e r  i n  the  y ear 1 962 , the me t ri c  syst em woul d al s o  be in  use  
in  As i a  and J apan. 
I n 1 959 , Secret ary of Commerc e  Lewi s St rau s s  u rg ed the use of t he 
me tri c  sys tem.  Th i s  s t imu l ated s e ve ral Sen at ors and Repre s en t at i ve t o  
int roduc e bi l l s concerning the  metri c s y s t em i n  Con gre s s. The resu l t  
was seve ral  he aring s  on met ri c  propo s al s, but the b i l l s we re n ot pas sed 
by the Con g re s s . 
Th e B rit i sh Bo ard o f  T rac.le , wi th the  approva l o f  t he go ve rnment , 
announ ced p l ans i n  1 965 fo r convers i on t o  the  met ric  s y s t em in G re at 
Brit ain. Th e p l an wou l d  t ak e  t en years to _ comp l ete . This announcemen t 
me an t  that t he Uni t e<l St at e s  wo ul d  b e  t h e  on l y  maj o r  powe r us.i n g non -
m e t ri c un i t s ( K i rs c h , 1 9 7 3 ) . 
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Leg i s l at i ve ac t i vi t i es we re agai n i n i t i at ed i n Con g re s s  but fai l ed 
to p as s  th e Hou s e  on Sep t emb e r  20 , 1 9 6 5 . I n  t he nex t s e s s i on t h e  b i l l  
w as agai n i n t ro d uc e d , but i t  d i e<l i n  c ommi t t ee . Then i n  t h e  n inet i eth 
Congre s s , e ffort s t o  s ecure the p as s age of a met ric s tud y b i l l we re 
renewed by Sen at o r  Pe l l and Senat or Robert P .  Gri ffen ( De S i m one , 1 971 ) . 
On Novembe r 1 5 , 1 9 67 ,  t h e Sen ate C omm i t t ee on Comme r ce he l d 
he ari ng s on both Senat o r  Pe l l ' s  and S e n a t o r  G ri ffe n ' s  b i l l s .  A b i l l  
provi<li ng for a met ri c s tuJ y was pas s ed by the  Senat e bu t w a s  he l d  up 
by t he Hous e Commi t t ee on Ru l e s . Th e  he ari ng s l ed t o spi ri t ed deb at es . 
A numbe r o f  amend men t s we re at t ached , ru1 d the  b i l l  was fin al l y  p as s eJ 
and s i gned , Pub l i c  Law 9 0 - 472 on Augu s t 1 4 , 1 968 , by Pre s i d en t  Lynd on B . 
. Johnson . ·  Th i s  b i l l  p rovj d eJ for : 
A p rog ram o f  i nve s t i g at i on , re s e arc h , and su rvey 
t o  de t e rmine t h e  imp act of incre as i ng u s e  of the  
me t ri c  s y s t em on t h e  Uni ted S t a t e s ; t o  appro ve the 
des i rab i l i ty an d p ract i c abi l i t y of i nc re as i n g  the 
us e o f  met ri c we i ght s and measu re s  i n  the Uni t e<l 
St at e s ; to  s tudy the fe as i bi l i t y  o f  re t ai ni n g and 
p romo t i n g  by i nt e rn at i onal us e o f  d imen si onal  and 
ot h e r  e ng i ne ering s t andards b as ed on t h e  cu s t omary 
measurement s un i t s  o f  the Uni t ed States ; an d t o . 
eva l u a t e  t h e  co s t s and bene fi t s  o f  al t e rn at i ve 
cours e s  o f  act i on wh i ch may be feas i b l e fo r the 
Uni t ed S t at e s  (Tre at ,  1 97 1 , p .  252) . 
The Cong res s  t h en i ns t ruc t ed the Depart ment of Commerce t o  h ave 
t he Nat ional  Bure au o f  St and ards conduc t a t h ree -ye ar s tud y  t o  probe 
every aspec t o f  t he q ue s t ion : advant ages and di s ad van t ag e s  and t h e  
v · ews o f cons ume rs , bus i ne s s  pe op l e , wo rk e rs and edu c at ors . On the 
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bas i s  of the fi ndi ngs and concl us i ons , Sec retary of Commerce Mau ri ce 
H. Stans would  then make "such recommendat i ons as he c ons ide rs t o  be 
appropriate and in the best int erest of the Uni t ed State s" ( DeSimone , 
1 971 , p .  1) . 
As a res ul t  of t h e  s tudy Secretary St ans .recommended t h e  fol l owin g 
on Jul y , 1971 : 
-That the Uni te d  Stat es  change t o  the I nternati ona l 
Met ri c  Sys t em d e l iberately and ca re ful l y; 
-That thi s  b e  done through a
-
coord i nated nati onal 
program ; 
-Tha t the Cong re s s  as s i gn the respons ibi l i ty for 
guid ing the change , and ant ic ipat i ng the k inds o f  
specia l p rob l ems des cribed in  the report , t o  a 
centra l  coo rdinat i ng body re sponsive to al l s ecto rs 
of our s oc i e t y ; 
�That wi th in th i s  guiding 'framewo rk , detai l ed 
p lans and t i metab l es be wo rk ed out by thes e 
s ectors thems e lves ; 
-
- That earl y pri ori t y  be given to educat ing every 
American s choo l ch i l d and the pub l ic at large t o  
think in metri c  t e rms ; 
-That i mmedi ate s t eps be tak en by the Cong re s s  t o  
fos ter U . S .  part i cipat i on i n  int ernati onal 
s tandards  ac t ivi t i es ; 
-That i n  o rd e r  t o  encourage effic i ency and minimi z e  
t h e  ove ra l l cos t s  to  s oci ety , the gene ral ru l e  
shou l d  b e  that any changeove r cos t s  shal l " l i e  
where t hey fa l l" ; 
- That th e Congres s ,  a ft e r  dec id ing on a plan for 
the nat i on , e s tab l i sh a target date ten years 
ahead , by whi ch t i me the U . S . wi 11 have become 
pre domi nant l y , though not ex c l us ive l y , met ri c ; 
-That there be a f i nn government commi tment t o  
this goa l ( DeSi mone , 1 971 , p .  1) . 
SUMMARY OF REV I EW OF L I TERATURE 
!h i s  revi ew of t h e  l i t erature about the history of t h e  met ri c  
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s y s tem re ve aled the c ontinual push for adop t i on in  the Uni t ed State s . 
Seve ral peop l e  and o rg an i zat i ons from 1 790 to 1968 recommended but 
fai l ed to persuade Congre s s  to  pas s  a l aw for a mand ato ry met ri c  syst em 
o f me as urement . 
During the s e  ye ars other countri e s  have one by one adopt ed the 
m et ri c  sys tem , put ting the Uni ted St at e s  in the pos i t i on of be ing the 
on l y  major worl d p ower to  c ling t o  an outmoded sys t em o f  we i gh t s  and 
meas ure s . 
Chap t e r  3 
P ROCE DU RE FO R DEVE LOP I NG THE P ROG RAM 
AN D F I E LD TEST I N G  
The p urp o s e  o f  t h i s  s tud y w as t o  deve l op a s e l f - in s t ru ct i on a l  pro ­
gram on bas i c  me t ri c  t e rm s  fo r t he ave rage consume r .  The me a s u re o f  
e ffec t i ve ne s s  o f  t he p ro g ram w as spec i fied as the pe rce n t age o f  con ­
s ume rs who p as s  the fi n a l  c ri teri on - re fe re nc ed te s t  wi t h  90  pe rcent 
accu racy , t hu s  de mon s t rat i n g  t h at they h ad re ac he d the mas t e ry l eve l o f  
b as i c  me t ri c  k now l ed ge . 
A · fi e l d  t e s t · was ne ce s s ary t o  e valu ate h ow we l l  t he o b j ec t i ve s  o f  
the p ro g ram we re ach i e ved and h ow t h e  ave rag.e con sume rs w ou l d  re ac t t o  
thi s me t h od o f  i n s t ruc t i on .  
P R E PARAT I ON OF THE PROG RAM 
De fi n i t i on o f  the Targe t Popu l at i on 
The t arge t  popu l at i on w as de fined as average fema l e  c on s umer s ,  
membe rs o f  the g roup be i n g  re s t ri ct e d  t o : 
1 .  hou s ewi ve s , wo rk i ng adu l t s  or h i gh s ch oo l  j un i o r s  and 
seni o rs , 
2 .  wome n  between t h e  age s  o f  1 6  and 60 ye ars , 
3. women wh o have re ac he d s i x t h  grade re ad ing l eve l . 
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St at ement o f  Ob j ect i ve s  
B loom e d i t e d  the book T axonomy o f  Educ at ional  Obj e c t ives  fo r a 
group o f  co l l ege and un ivers i t y  e xaminers . I le c l as s i fi ed educ at i on a l  
obj ec t i ves  accord i ng t o  di ffe rent l eve l s  o f  b eh av i o r . The wri t er o f  
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th e s e l f - i ns t ruc t i on a l  program used t h e  t h re e  l eve l s : knowl e d g e , compre ­
h en s i on and app l i cat i o n  in the  de ve lopment o f  beh avi oral ob j ec t i ve s  for 
the b as i c  met ri c  p rog ram . 
The fo l  l owing b e h av i o ra l  obj ect i ve s  we re fo nnul at ed . Aft e r com­
p l e t i on of the s e l f- in s t ruct i onal  program , the consume r s h ou l d  be abl e  
to : 
1 .  deci de wh i ch o f  the metric t e rms t o  us e i n  s pe c i fi c  
s i t uat i ons : grams , met ers , l i t e rs o r  cel s i us ; 
2. d i s t i ngui sh  be tween t h e  met ri c  p re fi xe s  ki l o , d e c i , 
cen t i  and mi l l i ; 
3 .  us e b as ic m e as u rement t e rms app ropri at e l y ;  
4 .  change b as i c  me t ri c  un i t s  t o  an app roximat e  En gl i sh 
me as uremen t ; 
5 .  change Eng l i s h  uni t s  t o  approx i mat e met ri c  uni t s ; 
6. e xp r e s s me t ri c  q uant i t i es in d i ffe rent uni t s  by mo ving 
the decimal po i nt . 
The obj e ct i ve s  s erved as guides  in d evel op ing the  p rogram and p re -
and p os t - t e s t s . 
Deve l opment of Te s t s  and At t i t ude S c a l e 
The re s e arc h e r ' s  fi rs t conc e rn w as t h e  d evel opment o f  c ri t e rion -
re fe ren c e d  p re - an d p o s t - te s t s . Th es e t es t s  we re b as e d  on t he o b j e c -
t i ve s  o f  t h e  prog ram and were i n  p aral l e l  fo rm . 
The p re - t e s t ( Fo rm A) 1 was d ev e l oped for u s e  i n  d et e rmi n i n g  the 
cons ume r ' s l eve l o f  know l ed ge p ri o r  t o  t ak i ng t h e  pro g ram . Con s ume rs 
who h ad a l re ady ach i eved t he ob j e ct i ves o f  the p rog r am , as me asu red b y  
a s co re o f  90 p e rc en t  o r  h i gh e r  o n  t-h e  pre - t e s t , we re ad v i s ed n o t  t o  
t ake the p ro g r am s i n ce i t  wou l d  b e  rep e t i t iv e  o r  b o ri n g . 
The po s t - t e_s t  ( Fo rm  B )  2 me as u red wh e t h e r  o r  not con s um e rs res -
30 
pond i ng to t h e  p rog ram h ad reached mas t e ry l eve l o f  l e arn i n g  o f  con c ept s  
i n  t h e  p rog ram . 
A con s ume r ' s  at t i t ud e  s h eet was d eve l oped t o  be g i ven at t h e  end o f  
the p os t - t e s t . Th i s  wou l d  g i ve the re s e ar ch e r  feedb a ck fro m  t h e  
con s ume rs a s  t o  re act i o n  t o  the me t ri c  s ys t em an d t o  t h e  t yp e  o f  
t e ach i n g  us ed . 
Des cript i on of Prog ram 
Once a c l e a r  i de a  h ad been re ached o f  wh at was e xp e ct e d  o f  t h e  con -
s umer at t h e  comp l e t i on o f  the s e l f - i n s t ru c t i on al program , t h e  
re s e arch er w a s  re ady t o  de t e rmi ne t h e  t e ch n i q u e  o f  p ro gramm i n g  t o  be 
us ed . 
1 .  See app end i x  p age 7 7  
2 . Se e app e n d i x p age 82 
31 
A s e ri e s o f  s e s s i ons on p rogramm i ng was conducted fo r a s mal l g roup 
of graduate s t udent s as a spe c i al p rob l ems course . Ext en s i ve s tud y o f  
the l i t e ratu re l ed t o  t h e  deci s i on t o  us e a l i near p ro g ram p rod uced in  
book l e t  form . 
Try -out Re vi s i on Cyc l e  
Duri ng t h e  fi rs t wri t i ng o f  the s e l f- i ns t ruc t ional p ro g ram , t h e  
wri ter h ad i nd i vi dua l s tudent s from __ h er h i gh s choo l and two g radu at e 
s tudents  from S outh Dakot a St at e Un i ve rs i t y  respond to frame s in the 
program . The s t udent s  we re asked t o  t e l l the wri ter wh at frame s we re 
hard to unders t and o r  vagu e . Th i s  g ave ideas fo r imp roving the frames 
and a b as i s  for de c i di ng wh e th e r  add i t i onal frame s we re needed t o  
achieve th e obj ect i ve s . 
As the next s tep i n  the t ry - out revi s i on cyc l e , the wri t e r  g ave 
the program t o  a g roup of h ome economics  t e ache rs who we re at t end i n g  
the "Trends  i n  Home Economics  Educ at ion " wo rk shop a t  South Dakot a St at e  
Uni ve rs i ty , J u l y  1 , 1 974 . Us ing the i r  feedback and t h e i r pos t - t e s t  
resul t s , the wri t e r  further revi s ed the p ro gram . Frame s were add ed and 
two supp l emen t ary p ane l s  we re cons t ructed t o  accomp any the  p ro gram .  
Thes e we re t h e  "Me t ri c  S l ide Rul e "  anJ a "Me t ri c  Con e "  c ard . 
Supp l ement ary Mat e ri a l s  for Fi e l d  Tes t ing 
An answe r  sheet  cons i s t ing of frame numbers and b l ank s co rre s ­
pond ing t o  frame s i n  the p rogram was deve l oped t o  accomp any t h e  s e l f ­
instruct i on al · p rog ram . Thi s  an swer sheet s t imu l at ed s tud ents  t o  rec o rd 
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the i r  re spon s e s  on eve ry frame and was 
°l at er to  be u s ed t o  det e nnine 
e rror rat e . Answe r  sheets  for the pre - t e s t  and pos t - t e s t  were deve l oped 
to faci l i t at e  correct ing the t e s t s  and to mak e  it pos s ib l e  to reuse the 
cop i e s  of t h e  t e s t s . 
The fi rs t �ect ion o f  the consume r att i t ud e  sheet 1 cons i s t ed o f  four 
i t ems to be c he cked on a s even point  s cal e , thus expre ss i ng re act i on t o 
thi s p art i cu l ar s e t  of t each ing materi al s .  I n  the s econd s e ct ion the 
cons umer was as k ed to  rank seven methods o f  l earni n g  about the met ri c 
sys tem according t o  their  pre ferences . An open -ended ques t i on at t he 
end gave opportuni t y  t o  re co rd fe e l ings about the t e aching mat e ri al and 
about the  met ri c  s y s t em. 
The "Me t ric Sl ide Ru ie 1 1 2 was deve l oped t o  aid the cons ume r in 
visual i z ing the re s ul t of moving the decimal point . The "Met ri c Cone " 3 
was us ed b y  the con s ume r t o  s ee t h e  s i ze re l at i onsh i p  o f  the met ri c 
pre fi xes . 
TEST I NG H I GH SCHOOL CONSUME RS 
Aft er p re l i m i nary t ri al o f  the frames wi th  ind i vi dual s_ and wi th  a 
group o f  teach e rs , the s e l f-ins t ructional prog ram was re ady to  be 
adminis t e red to- a g roup o f  h i gh s ch oo l  s tudent s .  
Two hi g h  schoo l teachers vo lunte e red t he i r  s tudents fo r t h e  fi e l d  
1 . See appendix p age 90 
2 .  See append i x  p age 8 7 and 88 
3 .  See append i x  p age 89 
t e s t i ng .  Th e s e t e ach e rs t aught i n  Mi l b ank , a s cho o l  i n  n o rt he as t e rn  
S outh Dakota wh i ch h as an enro l l me n t  o f  S O O  s tudents from u rb an and 
ru ral commun i t i es . Th e S O  s tudent s wh o p art i c ipat ed i n  t h e  s tudy were 
j un i ors and s e n i o rs e n ro l l e d  i n  h ome e c o �omi c s  c l as s e s  and t h e re fore 
. .  
we re q ual i fi ed as membe rs o f  t h e  t arg e t  p opu l at i o n . 
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The t e ach e rs adm i n i s t e red t he p re - and post -t es t , t h e  b as i c met ri c 
s e l f- i ns t ruc t i on al p ro g ram and t h e  c on s ume r at t i tud e s h e e t  t o  t he i r  
s tu de nt s . No s p e c i a l  t rai n ing was gi ven t o  the t e ac h e rs t o  prep are 
them to perfo rm  t h e s e d ut i e s . 
Aft e r  the prog r am w as admi ni s t e red i n  the h i gh s ch oo l , t h e  at t i -
tu de sheets we re s c anned . I t  was rec og n i z ed t hat m an y  o f  t he s tud ent s  
di d not s ee t h e  n e ed for a ch an ge t o  t h e  m e t ri c  s ys t e m  and h ad a n e g a -
t i ve at t i tud e t ow ard s u c h  a ch an ge .  Ob v i ou s l y  s ome mot i v at i on a l  d e v i ce 
was needed t o  acq uai n t  c o ns ume rs wi t h  t h e  c e rt ainty o f  t h e  coming 
c h ange t o  t h e  me t ri c  s y s t em and the n e ed to be re ady for i t . The J .  c .  
P e nney fi lms t rip "Me t ri c  Song " was c h o s en as a mot i vat i on t ec hn i q ue t o  
precede t h e  p rog ram . 
TEST I NG ADU LT C ONSUME RS 
Ch i l dren and y oung p e op l e wi l l  h av e  an oppo rtu n i t y t o  l e arn in 
s ch oo l abou t the me t ri c  s y s t em .  The out - o f - s c hoo l consume r s  w i l l  h ave 
l es s opp ortun i ty t o  rec e i ve t h i s  t ra i n i n g  . . For th i s  re as o n  i t  w as 
imp ort ant to i nc l ud e adu l t  consume rs i n  t h e  fi e l d t es t i ng pro g ram . 
Sub j ec t s  w e re S O  con s umers who b e l ong ed . to Lak e Coun t y  Home 
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Extens i on c l ubs i n  South D akot a .  They were consume rs who we re e i th e r  
hous ewi ve s , work ing adu l t s  o r  both . The c l ub p re s i dent s we re c ont acted 
personal l y  by the res e arch e r  t o  s ee i f  they we re wi l l ing t o  p art i cipate 
i n  the fi e l d t e s t i n g . At t h i s  t ime the p rocedure t o  be fo l l owed w as 
.exp l ained . 
Each e �t ens i on c l ub me t in the home of a membe r .  Th ose at t end ing 
were g i ven the  p re - t e s t  and it was scored i mmed i ate l y  by · the  res earcher . 
.. 
Eight c l ub memb e rs who s cored 90 pe rc ent or more were ad vi s ed not t o  
t ak e  the p rog ram . Remain ing members we re given a s et o f  mat e ri al s t o  
be t aken home . They me t again aft e r  one week t o  fi l l  out the  post - t es t  
and att i tude s h ee t . 
ANALYS I S  OF DATA 
Pre - and Pos t - Te s t s  
The t e s t  was divi ded i n t o  two s ub t e s t s  o f  equal l en gth u s ing 
al ternat e  respon s e s . Two s co ri n g  keys we re const ruc t ed , and e ach t est 
was hand s cored . E ach correc t  re ac ti on t o  a respons e  w as g i ve n  a value 
of one . The t ot al s core fo r an i nd i vi dual was the s um o f  the  co rrect 
re sponses on the two s ub t es t s . 
The coe f fi c ien t  o f  re l i abi l i ty was det ermi ned by c o rre l at i ng the 
s co res on the two s ub t e s t s  and app l ying the Spe arman - Brown mod i fi ed 
fo rmul a .  The me an s co re s  we re comput ed , and the freq uency di s t ri b u -
tions p l ot t ed .  
Content v a l i d i ty was ach i eved by b as i ng the p re - and pos t - t es t  
i tems on the obj e c t ive s  s et up at the beginn ing o f  the res e arc h . 
Desc ription o f  Dat a  
The data  were des cri bed b y  p rep aring frequency d i s t ribut i ons o f  
s cores o n  t h e  .pre - test and s cores on t h e  pos t - t es t . Means and 
s tand ard de vi at i ons o f  the d i s t ributi ons were comput ed . I nformat i on 
was summari z e d  i t em by i t em on the consume r att i tude sheet . For the 
rank ing i tems , an ave rage rank ing � for eac h  of the s even t e ach ing 
techni ques was comput ed .  
Hrpo thes es Tes t ed 
Me ans of  the two sub - g roups , h i gh school  and adu l t  cons ume·rs , 
were comp ared us i n g  the "t " test . The hypoth�s i s  t es t ed was : t h e re 
i s  no di ffe renc e between h i gh schoo l and adu l t  consume rs i n  the i r  
s core s  o n  t h e  po s t - t e s t . 
The fol l owing corre l ati ons were computed : p re -test  and post ­
test  score s ; pos t - t es t  sc ores and erro rs on the pro gram ; post -test  
s core s  and s cores on att i tude toward the p rogram .  
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The data obt ai ned from the fi e l d  test of th e  Bas i c  Met ri c  Program 
wi 1 1  be di scus s e d  i n  thi s chapter . Hi gh s choo l and adu l t  con sumer 
re actions to the p rogram wi 11 be summari zed . 
Data are di s cu s s ed w i t h  respect to ( 1) re l i abi l i t y  o f  t h e  c ri teri on 
re ferenced t e s t s ; ( 2 ) frequency d i s t ribut i ons on the c ri te rion 
re ferenced t es ts ; (3) errors on the program and ( 4 )  att i tudes o f  t h e  
consumers toward th i s  me thod o f  t e ach i ng . Hi gh schoo l consume rs are 
comp ared wi th adu l t  c onsume rs with respect to s core s  on the c r i te rion 
reference d p re - t est , errors on the program , s co�es  on the c ri t erion 
re ferenced post - t es t , and at ti tude  toward t h i s  method o f  t e ach i ng . 
Des cript ion of Tes t  
Cri teri on re fe renced t es t s 1 were based o n  the s even ob j e c t i ve s 2 
stated fo r the s e l f- i ns t ruct i onal  program . The t es t s  were d i vided into 
seven parts , e ach p art containing seve ral i t ems b as ed on one obj ec t i ve . 
The cri t e ri on re fe renced tests  were deve l oped i n  t wo equi val ent 
forms whi ch are re ferred to as pre - and post - t es t s . The max i mum s c o re 
fo r each of the s e  t e s t s  was 76 . 
The test  i tems we re al l comp l et i on type q ue s t i on s . An e ffo rt w as 
made to · des i gn q ue s t i ons th at measured the unders t anding o f  concept s  
1 .  See appendix P. 7 7 and 8 2  2 . See page 2 9  in th i s  thes is 
3 6 
3 7 
us ed in the met ri c  system rather than memori z at i on o f  fact s .  
As a bas i s  for cal cu l at ing re l i abi l i ty o f  pre - and post - t es t s , e ach 
test  was divided into two sub -t est s ;  one con s i s t ed of the odd numbe red 
i t ems and the other o f  the even numbe red i t ems . E ach subj e ct was thus 
gi ven th ree s cores on e ach test ; an odd s c o re , e ven s c o re and a tot al 
s core . A coe f fi ci ent of corre l at i on between s cores on odd numbe red 
and scores  on even numbered i tems was computed for e ach t e s t . Th is  
coe ffi ci ent of co rre l at i on expre s s ed the  re l i ab i l i ty of a t est  h al f  the 
length of the t e s t . To e s t i mate the re l i ab i l i ty o f  the ent i re test , 
th e Spe arman - Brown mod i fi ed formu l a  was app l i ed . The re l i ab i l ity o f  the 
pre - t e s t  was . 98. Thi s  is an exceed i ng l y  h i gh re l i ab i l i ty . The 
exceedi ng l y  h i gh re l i abi l ity  o f  the post - t e s t  �as . 96 ,  s imi l ar t o  the 
pre -tes t . 
The prog ram was deve l oped wi th a goal i n  mind that s ubj e ct s  would 
att ai n  mas t e ry l eve l l earning . Mas tery l eve l of bas i c  met ri c  knowl edge 
was de fined as attainment of a score at or beyond 90 percent l eve l on 
�he cri te ri on refe renced pos t - t est . Since the max i mum s co re was 76 , a 
score at the 90 percent i le was 67 . Thus a s c ore o f  67 o r  h i gher was 
nece ss ary fo r pers ons who met the mas tery l eve l cri t e ri on . 
Tes t - Retest  Deve l opment Cyc l e  
The deve l opment cyc l e  beg an wi th th re e  averag e  s tudent s at 
Ramon a Hi gh S chool . The s e  student s we re gi ven the pre -t e s t  to determine 
wheth er they needed  to go th rough the p rog ram .  They s co red be l ow 67 
and there fore cont i nued to  part i c i pate in the proj e c t . As the ind i ­
vidu a l  s tu de nt s  went th rough th e p rogram , they responded ve rb a l l y  t o  
frames , c omment in g  t o  t h e  res e archer about re as ons fo r t he i r  re sponses 
and di ffi cu l ti e s  t h ey were having i n  re s pond i ng .  F ram e s  wi t h  wh i ch 
they had prob l ems we re reword ed . After comp l e t i on b f  t h e  p rogram , the 
s t udents  res pond e d  t o  the pos t - t es t . The i r  res pons e s  to cert ai n  pos t ­
tes t i tems i nd i c at ed t h at add i t i onal frames were ne ed ed be c au s e  these 
s tudents coul d not correc t l y  res pond t o  the s e  i t em s . An e ffo rt w as 
made to revi s e  the  p rogram s uf fi c i ent l y  for the next  s t u - e n t s  who 
part i cipated i n  the p roj e c t  to  c orrect l y  re s pond t o  pos t - t e s t  i t ems . 
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Th e next s t ep i n  t h e  tes t - retest  deve lopment cyc l e  was t o  gi ve the 
tes t t o  34 home e conomi c s  teachers at South Dak_ot a S t at e  Unive rs i ty . 
. I t  was re cogni zed t h at thes e graduat e s tudents were superi o r  t o  average 
consumers in edu c a t i on a l  l eve l . Th i s  was , howe ve r ,  a conveni ent g rou p 
of peop l e t o  us e as s ub j e c t s . They were intere s ted and wi l l i ng to 
cooperat e in the proj ec t .  Summary of  the pre - t e s t  d at a s howed t h at 1 2  
o f  the 34 t e achers s co red 90  percent and above . The s e  t e achers were 
dropped from the  p ro j ect , and the remai ning 2 2  t each e rs went t h rough 
the program and pos t - t e s t .  The di s t ri but i on o f  pos t -t e s t  s co re s  o f  
the se t eachers i s  d i agrammed i n  F i gu re 1 .  The c ri t e ri on fo r m a s t e ry of  
the p rog ram w as a s c o re of  6 7  o r  h i ghe r .  S i nc e  a s co re o f  6 7  i s  the 
mi dpoi nt of a b ar on  the  h i s togram , h al f of the freq u e ncy i n  t h i s  inter­
va l , or  two  s tudents , mi ght be counted wi th those  att ai n i ng t h e  spec i fied 
c ri teri on l eve l .  A tot al  o f  1 0  teachers at t ai ned m as t e ry l eve l , and 1 2  
39 
s cored be l ow 90  p e rc ent . These res u l t s  showed t h at the prog ram d id not 
re ach the mas t e ry l eve l of pro fi ci ency even when sub j ect s were a s e l ect 
g roup . The program did not s ucces s fu l ly  gui de 90 p e rc ent  o f  sub j ects  
to  mas tery l eve l of l e arning . Some frames o f  the p rog ram we re then 
reworded , and 16  ad d i t i onal frames and two s upp l ement ary p ane l s  we re 
added . 
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Fi gure 1 .  Hi s t ogram o f  Pos t - tes t S cores  
of  Home Economi cs  t eachers 
The program was then conside red to be  at the s t ag e  whe re ave rage 
·cons umers migh t  be expected to att ain mas t e ry l eve l . The d ec i s i on was 
made to  accep t  the p rogram for fi eld  t es t i ng . 
Fi e l d  Tes t  Dat a 
Freq uency d i s t ri but i ons o f  pos t -test  sc ores o f  s tudent s are s hown 
pi ct ori a l l y  in  Fi gure 2 .  Th e ran ge of s cores  was from 34 t o  74 , and 
the mean was 5 9 . 8 6 . The d i s t ri but ion i s  as symmet ri c a l , as ant i c ip at ed 
fo r a cri teri on re fe ren ced test . The re we re 1 8  student s ,  36 percent , 
4 0  
who s cored beyond 6 7 , the 90 percent cut - off p o i nt arbi t rari l y  s et for 
mas t e ry l eve l l ea rni n g . Th i rty - two s tudent s , 64  p e rcent , scored be low 
6 7 . 
Th e fac t that a l arge numbe r o f  s tudents  fai l ed t o  re ac h mas tery 
at the l e ve l s et i n  th i s  s tudy may be due to l ack o f  mot i vat i on to 
l earn t o  use  the met ri c  sys t em rath e r  th an i n adequ acy of t h e  s e l f 
i ns t ruction a l  p ro g r am . The dec i s i on was mad e to at temp t to  mo t i v at e  
adu l t  c on s ume rs b y  int rod uc ing the 
--
s t udy w i th an aud i o - fi lms trin  
produced by J .  C.  Penney Comp any c a l l ed "The Me t ri c  Son g " l . Th i s  was 
deve l ope d fo r the p urpo s e  of he l p i ng peop l e to  s ee the need for 
l e arn i ng to us e t h e  m e t ri c  sys t em .  
Th e pos t - t e s t re s ul t s fo r the ad u l t s are s.hown i n  Fi gu re 3 . The 
range o f  s co re s  was from 22 to 76 , th e  mean being 6 3 . 8 7 .  The frequ ency 
di s tri b ut i on w as the type expected for c ri t e rion re fe rcnc eu t es t s , 
Twent y - n ine adu l ts , 5 8  percent , s cored 6 7 or above , and 21  adu 1 t s , 
4 2 percent , d i J  not at t ai n  t h i s  spec i fi ed mas t ery l eve l o f  l e arn ing . 
I t  i s  c l e ar that adu l t s  d i d  cons i d e rab l y  b e t t e r  th an � tud ent s  i n  
the pos t - te s t ,  58  perc ent s co ri ng beyond th e 90 perc ent i l e , wh e re as 
36 percent of s tudent s s c ored b e yond th i s  po i nt . Th e di ffe renc e  
between s t ud ent s and adu l t s might  be due  to add ed mot i v at i on g i ven to 
adu l ts . In  ad di t i on t o  t h i s , adu l t s did  th e t a s k  volunt ari l y . 
Adul ts a l s o  h ad t h e  freedom t o  choo s e  when an d whe re t o  comp l et e t h e  
1Aud io - fi lms t ri p ,  Th e l\.fe t ric Song . J ,  C .  Penney Company , I nc . , 1 30 1  
Avenue o f  t h e  Ame ric a , New York , N · Y · 
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task . 
Port i on s  o f  t h e  pos t -t e s t  i n  wh i ch consumers mad e  many e rrors we re 
obs erved . There i s  a re l at i onsh ip between frames in t h e  program and 
i tems in t es t s  s ince both we re keyed to the s ame obj e ct i ves . The re ­
fore , erro rs on the p ost - t e s t  may be re l at e d  t o  spe c.i fi c frame s in the 
program . Re vi s i on o f  frame s and add i t i on o f  l e ad -up frames i s  re com-
mended fo r cert ain s e ct i ons of the p rog ram wh i c h  are k eye d to it ems in 
the pos t - t est  in wh i ch many errors are made . Th e  sect i on o f  t he 
p rogram wh i ch cau s ed gre atest di ffi cul ty  was the s e ct i on whe re 
cons ume rs were t aught t o  change from one un i t  t o  anoth e r  by mo vi ng the 
decimal point in one di re c t i on o.r another . I t  i s  re commended t h at 
frames 4 1 , 4 2 , 4 4 , 4 5 , 4 6  and 5 3  be revi sed and t h at frames be added to  
thi s  s ect i on . 
Each cons ume r ind i cated her re act i on t o  t h i s  method o f  inst ruct i on 
on the Consume r  Att i t ude Sheet 1 aft e r  comp l et ing the p rog ram and t he 
post -test . The react ion sheet was d i vided int o  two part s , the fi rs t 
of wh i ch cont ained fou r it ems on a seven po int s cal e and the se cond , a 
seri es o f  me thod s  of l earning wh ich we re t o  be ranked . 
Ei ghty -nine con s ume rs re sponded t o  the four i t ems on the Consume r 
Att i tude Sheet . Frequen c i es are shown in Tab l e  1 .  The student s di  f-
fere d s i gni fi cant ly  from adul t consumers as i nd i c ated by a "t " t e s t  o f  
4 . 1 3  wh ich i s  s i gn i fi cant beyond the 1 percent l e ve l . The at t it ud e o f  
ls  . .  ee appendix  p .  9 0  
Tabl e 1 
NNmbe r  Se l e c t ing Each Leve l o f  Response fo r 
Fee l ings Toward Prog ram 
Fee l i ngs 1 2 3 4 5 6 7 
Students 
Boring - I n t e re s t ing 1 1  4 9 1 5  5 5 0 
Di ffi cul t" - E asy 5 4 · 7 1 0  - 6 ·- 8 9 
Frus t rati ng -
Sati s fying 9 3 6 1 5  6 8 2 
I wi l l  fo rget rap i d l y  -
P robab ly wi l l  
remembe r  8 6 8 1 2  4 7 4 
Me an of t ot al s core 
Adul t s  
Boring - I n t e re s t i ng 1 1 1 5 7 9 1 6  
Di ffi cu l t  - E asy 4 4 0 1 3  1 4 0 5 
Frust rat ing -
Sat i s fy i ng 4 5 0 9 1 0  7 5 
I wi l l  fo rg et rap i d l y  -
Prob ab l y  wi l l  
remember 0 1 2 1 5  9 6 7 
Mean o f  t ot a l  s core 
44 
Me an 
3 . 4 90 
· 4 .  3 8 8  
3 . 776 
3 . 306 
1 5. 1 6 
5 . 6 75 
3 . 9 75 
4 . 4 25 
5 . 200 
1 9 . 4 3 
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adul ts  was cons i de rab l y  h i gher th an the att itude of  s t udent s , the me ans  
being 1 9 . 4 4  and 1 5 . 16 , re spec t ive l y . 
The s tu dent s ' h i ghest me an was on t h e  "d i fficu l t - e as y "  c ont i nuum , 
4 .  39 , and the l owest  was on the  " I  wi l l  fo rget rap i d l y -p ro b ab l y  wi l l  
reme mber" cont inuum , 3 .  3 1 . Student s t end t o  fe e l  t h at t h e  p ro gram i s  
s l i ght ly too easy , but the s cores on t he p o s t -test  do not i nd i cat e 
this . 
The adul ts , howe ve r ,  found the program to  be i nt e res t i n g , fe l t  
that they wou ld  probab l y  remember t h e  mat e ri al  but be l i eved i t  to  be 
s l i ght ly  di fficul t .  The d i ffe renc e between the t wo g roups mi ght be 
att ributed t o  th is  being a new type of l e arni n g  experi ence for the  
adul ts whe re as the newnes s and nove l ty of  p ro grammed l e arn in g h as worn 
o ff wi th s t udent s . I t  i s  al s o  pos s i b l e  t h at the int roduct ory aud i o ­
fi lms t rip us ed wi th adul t s  s et the st age for pos i t ive att itud e s  t oward 
learning the met ri c sys tem and t hus to  thi s  part i cu l ar pro gram . 
The rank i ng o f  me thods of l e arning , t h e  sec ond p art o f  t h e  
att itude sheet , i s  shown i n  Tab l e s  2 and 3 .  These  two t ab l e s  shou l d 
be considere d t ogethe r .  Both studen t s  and adul t s  chos e p ro grammed 
l earning as the  pre fe rred method o f  l e arn i n g  t h i s  type of m at e ri al as 
indi cated by the numb ers who ranked- th i s  me thod h i gh in comp ari s on with 
other methods . Twenty - one , al mos t hal f of t he s tudent s ,  cho s e  "d o in g  
the exerc i s es i n  a program l i ke th i s "  as t h e  mos t  pre fe rred met hod o f  
l earn ing .  An add i t ion a l  16 o f  them chos e i t  a s  thei r s e c on d  o r  t hi rd 
perferred metho d .  Thus , more t h an three - fou rths o f  t h e  s t ud ent s ranked 
4 6  
Tab l e  2 
Numbe r  o f  Students Se l ec t i ng each Rank fo r 
Method of Le arn i ng 
Metho ds Rank 
o f  Le arni ng 1 2 3 4 5 6 7 
Wat ch ing a movi e 3 6 5 8 1 0  8 6 
--
Li stening to  a t each er  4 6 1 3  9 3 3 7 
Re ad i ng a book 1 3 5 9 1 0  1 1  6 
Work ing i n  a l ab 
under guidan ce o f  
a te acher 14 16 5 5 2 2 1 
Doi ng the exe rci s e  
i n  a program l i k e 
t h i s  2 1  8 8 1 2 2 3 
Li stening to t apes 1 1 3 4 1 3  1 1  1 1  
Reading thi ngs avai l ab l e 
in newspapers and 
5 mag a z ines 1 6 1 0  5 7 1 1  
4 7  
Tab l e  3 
Numbe r o f  Adu l t s  Se l ec t ing  each Rank fo r 
Method o f  Le arnin
.
g 
Me thods Rank 
of Learn i ng 1 2 3 4 5 6 7 
Watching a movi e 4 2 2 3 4 6 1 6  
Li s tening to  a 
te acher 2 4 7 1 5  7 1 1 
Re adi ng a book 0 2 4 1 3  1 0  5 3 
Working in  a l ab unde r 
gui dance of a 
teacher 1 2  8 1 0  3 I 2 3 
Doing the e xe rc i s e  
in a p rog ram l i ke 
th i s  21 1 1  6. 0 0 1 0 
Li stening to t apes 0 6 2 5 7 8 9 
Re ading things avai l ab l e  
i n  newsp apers 
1 and mag azines  5 6 2 8 1 0  5 
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t h i s  type o f  l e arning a s  fi rs t , s ec ond or  t h i rd . I n  t h e  c as e  o f  adu l t s  
al l except one chos e t h i s  me thod as fi rs t , s ec ond o r  th i rd . 
: 'Work i ng i n  a l ab unde r guidance o f  a t e acher" i s  obviou s l y  t he 
s econd choi ce o f  me thod · o f  l e arn in g for the  s tudent s ,  wh e re as , " l i s ­
tening t o  t apes " ,  and " re ad ing a book "  are the 1 e as t  p re ferre d . The 
le as t p re fe rred meth ods o f  l e arni ng for the adul t s  was "wat c h i ng a 
movi e" and " l i s t ening t o  t ap e s " .  
The t h re e  t e aching  methods on whi ch consume rs di ffe red we re : 
"wat ching a movi e " , "re ading things avai l ab l e  i n  news p ape rs and mag a ­
z i ne s ' '  and " re ad ing a book " . The s tudent s ranked t h e s e  methods three , 
four and fi ve , and t he adul t s  ranked them i n  the  oppo s i t e  d i re c t i on . 
Th e hypo t he s e s  t e s t ed i n  thi s s tudy we re : . t h e re i s  no d i ffe rence 
between h i gh s chool and adu l t  cons.ume rs i n  the i r  s core s  ( 1 )  on t he p re ­
tes t , ( 2 )  on t h e  pos t -t es t , and ( 3) on the att itude s c a l e . Dat a we re 
anal y z ed by us i ng "t " t e s t s  t o  t es t  the hyp othe s es . 
The re was a s i gni fi cant di fferen ce at the 5 pe rcent l eve l between 
the two groups on t he p re - t es t . The mean o f  s t ud ent s was h i gh e r  t h an 
the mean o f  adul t s , 4 1 . 94 and 33 . 8 2 , respe c t i ve l y . I t  m i gh t  b e  ant i ­
pated t h at use o f  the  me t ri c  sys tem in  s c i en ce cou r s e s  wou l d  re su l t  in  
th e s t udents  h aving s ome knowl edge in the met ri c s y s tem . 
The " t " t e s t  fo r t h e  post - t e s t  showe d a s i gn i fi c an t  d i ffe ren ce at 
the 5 pe rcent l eve 1 with the adu l t  mean , 6 3 . 8 7 ,  b e i n g  h i gher t h an the 
st udent me an , 5 9 . 86 .  I t  i s  intere s t i n g  t h at whe re as s tudent s s c o red 
hi gh er than a<lul t s  on the pre -t e s t , ad ul t s  s co red hi gh e r  t h an s tud en t s 
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on the pos t - t e s t . 
The di ffe rence s i gn i fi c ant at t he 1 percent  l eve l between s tud ents 
and adul t s  on the att i tude s ca l e  h as been p revious l y  d i s c us s ed 1 . It is 
pos s i b l e  t h at the more pos i t i ve att i tude of adul t s  affe ct ed the i r  
l e arning and t he i r s cores on the post - t es t . 
1
see p age 4 3  i n  th i s  the s i s  
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SUMMARY AND RECOMMENDAT I ONS 
SUMMARY 
Thi s  study h ad two pu rposes ; fi rs t , the deve l opment o f  a " Bas ic 
Met ri c "  s e l f- ins t ru ct ional program for use by · adu l t  con sume rs who wi sh 
to l e arn to us e me t ri c  measurement s and second , the evalu at ion of the 
prog ram by means of fi e l d t est ing . 
The deve l opment of the program fo l l owed the s eq uence advoc ated by 
many currec t p rogramme rs . The target popu l at i on was d e fi ned as ave rage 
cons ume rs between the  ages of 1 7  and 60 years who h ave re ach ed s ixth 
grade re ading leve l . S i x  ob j ectives  we re st ated as gui d e s  fo r the 
deve lopment o f  the prog ram , pre � and post -test s . The l ine ar t echnique 
was used in the deve l opment of the program . A s et o f  frames was writ t en 
in the fo rm o f  p art i al l y  comp l et ed s t at ement s requi ring s tudent re s ­
ponses . The prog ram was t ri ed on individual studen t s  and adul t 
cons umers who we re not fami l i ar with the met ri c  system .  Cont inuous 
revi s ions were made  on the p rogram based on ind i vidua l  feedb ack . The 
maj or revi s i on w as t h e  add i t i on o f  two suppl ement ary p ane l s  to  accomp any 
the final p rogram ,  the "Me t ri c  Cone and the "Met ric S l ide Chart " .  
Cri teri on p re - and pos t -tests , a prog ram answe r  sheet and a 
consume r att i tude sheet  we re deve l oped to use during the fi e l d  t e s t . 
To part ic ip ate in the fie l d  testing o f  the b as ic met ri c  p rogram , 
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two c l as s es of  h i gh s choo l s eniors at Mi l b ank , South Dakot a ,  and S O  
femal e  adu l t  c onsume rs i n Lak e County were u s ed . The pre - and po s t -
test  and p rogram were adm i n i s tered by the two teachers at the h i gh 
s choo l  and by t h e  res e arch er for the adu l t consumers . The answe r 
shee t s  were re turne d to  the re s e archer for s coring . 
Re l i abi I i  ty o f  th e t e s t  w as det ermined by divid i ng
.
i t  i n t o  two 
subt e s ts of  equal l e n g th , a l t ernate respon s e s  being as s i gned to the 
sub te s ts , and corre l at i ng the sco re s  on t h e  subt es t s . Aft e r  app l ying 
the Spe annan - B rown modi fi ed fo rmu l a ,  the coe ffi c ient of re l i ab i l i ty  
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we re found t o  be . 9 8  fo r the  p re - t e s t  and . 96 for the pos t - t e s t . Si nc e  
the s e  were cri t e ri on re ferenced t e s t s , a n  arb i trary l eve l o f  90  pe rcent 
was s et as a mas tery l e ve l  s core . As ant i c i p at�d ,  the d i s t ri but ion was 
negat i ve l y s k ewed , a l arge p roport ion of the respondent s s coring h i gh . . 
Thi rt y - s i x  p ercent of  s tud ents and 5 8  perc ent of  adu l t s  s co red beyond 
th i s l eve l . The s upe ri or l e arning o f  the adu l t s  may pos s i b l y  be 
attributed to the use  o f  an aud i o - fi lms t ri p  as a mot i v at i ng device 
prior to  int roduc i ng the prog ram . 
The s tudent and adu l t  re ac ti ons to p rogrammed i ns t ruct i on di ffered 
in th at the adu l t s  re act ed s omewh at more favorab l y  t oward p rogrammed 
learni ng . Thi s  di fferen ce m ay be due to the fact t h at p rogrammed 
l earning was a new and nove l experienc e fo r adul t s  and a repe at 
experi ence for h i gh schoo l s tudent s . The adu l t  and s t udent consume rs 
agreed on the i r p re fe rred t e aching me thod s . They both ranked fi rs t ,  
' 'd · · · l ' k  th1· s 1 1 and l as t !' " l 1' s t en in g  t o  t ape s " . 01 ng exerci s e s  1 n  a program 1 e 
RECOMMENDAT I ONS 
The fo l l owing re vi s i ons or sugges t i ons are re commended for fu r­
ther i mp rovement of the Bas i c  Metri c  s e l f ins t ruc t i onal  p rogram : 
1 )  Us e. a fi l m  or other mot i vat i n g  devi c e  to  
p rep are peop l e  to  want to l e arn to  u s e  the  
met ri c  s ys tem , 
2) I mp ro ve the wo rding and wri te l e ad -up frames fo r  
s e c t i ons o f  t h e  program re l at ed to post -t e s t  
i tems mis s ed  b y  a l arg e numbe r o f  p art i c ip ant s , 
3) I mp ro ve the met ric  s l ide chart pane l . 
The inve s t i g ator recommends · the fo l l owing re se arch i n  wh i ch the 
bas i c  met ri c  p rogram mi ght be used : 
I )  Deve l op and t ry out methods o f  teaching a d i vided 
c l as s , p art o f  whom are work ing  on a s e lf - i n s t ru c t i on al 
program and p art of whom are t aught PY s o me other method . 
2) Comp are cons ume rs who comp l eted the Bas i c  Met ri c 
p ro gram wi th consume rs who rec eived t rad i t i on al 
c l as s room t e aching i n  the us e o f  b as i c  me t ri c knowl ed ge 
wi th respect to : 
a) sc ores on the c riteri on pos t -test ; 
b )  s c o res s ix months aft e r  comp l e t i on o f  t h e  
c ri t eri on post -test ; 
c )  scores  on an att i tude re ac t i on sheet 
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3) Deve l op s e l f  i n s t ruct i onal  p rog rams on met ri c 
l ength , mas s , vo l ume and t empe rature , 
4 )  Sugge s t expe ri ences in whi ch l e arnings from the 
s e l f i ns t ruct i onal p rogram wi l l  be  t rans fe rred 
t o a new t as k  or used to ach i e ve obj ect i ve s  at 
the ana l ys i s , s ynt he s i s  or j udgment l eve l , 
5) Deve l op a s e l f -ins t ruct i onal p rog ram on b as i c  
met ri cs for educab l e· ment al l y  re t arde d  c on sumers . 
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Bi l l s have been p romot ed i n  Cong res s  requi ring 
conve rs i on to  the met ri c sys t em . Beyond doubt , 
Ame ri ca wi l l  be on the me t ri c  system in the near 
future . The ave rage Ameri can consume r ,  th ink ing 
about thi s , i s  t empt ed to throw up his hands and 
wonder , "How i s  i t  going to h e l p  me ? I t  wi l l  cos t  
more money . I am too o l d  t o  l earn someth i ng new . 
Bes i de s , I am ilot good in math ! "  
Th rough the use o f  th i s  Me t ric Bas i cs program , 
"J osha" wi l l  show you h ow e asy the met ric s ys t em 
of meas urement wi l l  be . He wi l l  he lp you g ain 
experi ence in its  us e .  
DI RECTI ONS TO THE STUDENT 
The book you are us i ng i s  a Se l f  Te aching p rogram . 
Thi s b ook i s  d i ffe rent from most  o f  the boo k s  you 
h ave us ed becaus e you wi l l  t e ach yours e l f with a 
smal l amount o f  he lp from th e t eache r .  
The program u s e s  s ma l l s t ep s  t o  t e ach you . 
1 
Thi s p rogram wi l l  not  make sense i f  you s k ip around . 
You mus t read and wri t e  on the answe r  sheet e ach 
page be fo re going  on to the nex t page . 
After wri t i ng your ans we r , l ook on the back o f  the 
frame to see i f  your ans we r  is co rrec t .  I f  it is  
incorrect , rere ad the frame u s i ng the  co rrect answe r .  
2 
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The fo l l ow i n g  s ymb o l s b e fo re an s we r  b l an k s  i n d i c at e  
t he t yp e s  o f  re s p on s e s t o  m ak e  : 
# a numb e r  
on e w o rd 
* · ' mo re t h an on e wo rd 
* *  i n  y ou r  own wo rd s  
You are n o w  re ad y t o  b e g i n  t he p ro gram .  P l e as e  
d o  n o t  w ri t e  i n  t h i s  p rog ram b ook . Wri t e  your 
an s we rs on a p i e c e  of p ap e r . 3 
J o s h a i s  t ry i n g  t o  con v i n c e  
"rli nn i e  t he Con s ume r'
.
' t h at 
t he met ri c  s y s t e m  o f  
me asu rement i s  goin g  t o  be 
a he lp to he r .  
Wh at d o  you s upp o s e  t h e y  a re 
s ay in g t o  e ach o t h e r·? 
On you r  ans w e r  s he e t  w r i t e  
wh at you t h i nk t h e y  are 
s ay i ng . 
J os h a i s  n o w  go i n g  t o  t e l l  y ou about 
t he me t ri c  s y s t em o f  me asu re me n t  an<l 
h ow t o  us e i t . 
J o s h a  s ays , 
"Th e re are fou r  b as i c  t e rms t h at t he 
cons ume r wi l l  u s e i n  me t ri c  me a s u re ­
ment s . They a re me t e r ,  g ram , l i t e r  an9 
Ce l s i us .  Reme mb e r  t h e  fo l l ow i n g  ways 
t o p rono W1 ce t h e s e  t e rms : me t e r  an <l 
l i t e r rhyme w i t h  Pe t e r ,  g ram rh yme s wi t h  
Sam an d C e l s i us s oun ds l i k e  " Ce l l  s e e  
us . "  P ron oun c e  t h e m  o ut l o uJ . 
4 
The four b as i c  m e t ri c t e rms a con s ume r _..-.-....;;;;;;.._..-_._.. __ _ 
wi 1 1 us e arc : 
and s 
me t e r  
g ram 
l i t e r  
ce l s iu s  
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J osh a s ays , 
" Le t ' s  t ake t he fi rs t me t ri c  t e rm ,  
' me te r . ' I t  i s  the base uni t  o f  
l ength . You as a cons ume r wi l l  use 
t he abb revi at i on ' m '  fo r met e r .  ' ' 
The t e rm  us e� . when me as urin g  l ength 
i's The symb o l  i s  a smal 1 
The me as urement mos t l i ke the me t e r  i s  the y ard . 
I met e r  
I yard 
Which i s  longe r ,  a meter or a y ard ? 
6 
7 
The re i s  a fami l y  o f  me as ures o f  l ength : mi l l imet e r ,  
cen t ime te r ,  d e c i me t e r , met e r , and k i l ome t e r .  
What do a l  1 membe rs o f  the fami l y  hav e  i n  common ? 
8 
-
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me t e r  
rn 
me t e r  
t h e  fami l y  
n ame i s  met e r  
The s e  di s t an ce s  wi l l  be exp re s s e d  in  s o -many 
mete rs or uni t s  wh i ch are a p art o f  the met e r  
fami l y . 
�' 
-ce_-eJ 
P l ace a chec k  b e s i d e  oth e r  i tem ( s )  t h at wi l l  be 
me as ured in uni t s  con t aining t he me ters . 
1 .  race t rack 3. h e i gh t  of Judy 
--2 . wei ght o f  b ut t e r  9 
1 . ....--
2 .  
3 . V-
Met e r ' s  bi g s i s t e r  i s  the "ki l omete r . " She i s  ki l omet e rs 
us ed t o  meas ure l ong di s t an ces  and i s  about 
5 / 8ths of a mi l e . short e r  
A Lon g d i s t an c e s  are meas ure d in 
k i l ome t e r is ( l ong e r/short e r )  t h an a m il e ?  
I t  i s  t e n  mi l es from Ch i c ag o  to  a suburb . 
Th e d i s t ance i n  k i l ome t e rs i s  (more / l e s s )  
t han ten mi l e s . 
1 0  
1 1  
more 
60 
J os h a  says , 
"The s econd met ri c  term i s  ' gram , ' I t  
i s  the b as e  uni t  o f  mass o r  wei ght . Th e 
symb o l  for gram i s  a s ma l l  ' g .  9 "  
The t e rm  us ed .�hen me as urin g wei ght  i s  
The symbo l c onsume rs wi l l  us e 
Gram ' s bi g brothe r i s  the "k i 1 og ram . ' ' He we i ghs 
a I i  tt l e  more th an twi c e  our pound . 
kilo-· 
5f"o.n'\ 
1 2  
A ki l ogram i s  ( l i gh te r/he avi er)  t h  an a pound ? ---
Some o f  the t h i ngs wei ghed as m ass exp ressed in 
grams are p i ctured be l ow : 
Ex7I 
D 
1 3 
Put.  a check by the e x amp l e  ( s )  t h at we wi 11 exp re s s  
i n  g rams . 1 .  your we i gh t  2 .  d i s t an c e from 
whe re yo u are now t o  Ch i cag o -3-. a b ar o f  s o ap ·  
1 4  
... 
g ram 
"g "  
k i l og ram 
he avi e r  
1 .  ..---
2 . 
3 .  ,,,,-
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Whi ch wou l d  y o u  e xp re s s  i n  me t e r  anJ grams ? Ans we r 
e ach examp l e by u s i ng t he co rre c t  abb re v i a t i on . 
---
1 .  wal lpape r 
2 .  c an o f  pe as 
3 .  carp e t  
4 .  h ou s e  
5 .  h ambu rg e r  
J o s h a  s ays , 
' 'The t h i rd r.i e t ri c t e rm , ' l i t e r , ' i s t h e  
de ri ve d un i t  o f  vo l ume . The s ymb o l  us ed by 
the c on s ume r wi l l  be a l i t t l e  ' 1 . ' . , 
Li te r rhyme s w i t h  
vo l ume i s  t11 c 
i s  
Th e uni t o f  
and i t s  ab b re v i at i on 
The l i t e r i s  us e d  for me as uri ng l i q ui ds s uch as 
mi l k , p ai n t  an d o i l s . 
Whi ch i s  l arg e r ,  t h e  q uart or the l i t e r ?  
Thi nk o f  a food t hat w ou l J  b e  me as ured i n  l i t e rs 
1 5  
16 
1 7  
m 1 .  
..L 2 . 
m 3 .  
m 4 .  
_L 5 .  
Pe t e r 
l i t e r 
I I  1 I I  
l i t e r  
o ran g e j u i ce 
o r  an y food 
t h at i s  
l i ci ui d  
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Wri t e t he abb re vi at i on fo r t h e  un i t  (met e r ,  gram 
or l i t e r) us ed to me as u re e ach of t h e  fo l l  o w i n g : 
---
1 .  s oda p op 
2 .  chee s e 
3 . l emon ad e  
4 .  b re ad 
5 .  t ab l e  t op s i z e  
6 . do o r  s i z e 
J.os h a  s ay s , 
1 1Thc l as t me t ri c  t e rm i s  ' Ce l s i us , ' th e 
uni t o f  te mp e rat ure . P ron oun c e  i t  thi s 
way : c e l l  s e c  us . Tnc s ymb o l wi 1 1  b e  
' ° C '  ( d e g re e s i gn wi th c ap i t a l C) . " 
The un i t  o f  t emp e rat ure us c <l  i n  t h e  me t ri c 
s y s t e m  i s  The s ymb o l th at wi l l  b 8  
us ed t o  exp re s s  Ce l s i us i s  
O F o c 
2 1 2 °  Boi l i n g  10 0 °  
3 2 ° Fre e z i ng 0
0 
I n  Ce l s i us t h e  t emp e rat u re at wh i ci1 w at e r  
fre e z e s  i s  W a t e r  b o i l s  at 
1 8  
19  
2 0  
1 .  1 
2 .  g 
3 .  1 
4 .  (T b 
s .  m 
G .  m 
c e l s iu s  
d e g re e  s ign 
w i t h  a 
c ap i t al C 
( °  C)  
1 0 0 ° 
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J os h a  wan t s you t o  t c  1 1  h im wh at 
un i t  to us e t o  me as ure e ach o f  the 
fo l l owing . Us e t h e  s ymbo l .  
l . di s t an c e  t o  your h ou s e  
-2 .  s a l t  i n  a s h ak e r  
-3 .  oven t empe ratu re 
-4 .  fue l i n  a car 
-5 .  room di men s i on s  
6 .  p i t c h e r  o f  mi l k  
-7 .  s ugar i n  a s ug ar bow l � 
-8 .  warmth o f  a room 
2 1 
J os h a  wants t o  k now , 
"What do you me as ure when e ach o f  the 
fo l l owi ng t e rms are us e d ? "  
1 .  me t e r  
2 .  l i t er 
3 .  gram 
4 .  Ce l s i us 
--
J osha s ays , 
"Many p re fi xe s  are us ed in  the met ri c  
sys tem . A p re fi x  i s  a s y l l ab l e  added t o  
the beginning o f  a wo rd t o  change i t s  
me an i ng s u ch as ' sub ' i n  ' subw ay ' and 
' . s ubmarine ' .  1 1  
What are the p re fi x es i n  e ach o f  these  three 
words : unn e ce s s ary rep ay di s l i ke 
2 2  
2 3  
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l .  rn 
2 .  g 
3 .  o c  
4 .  l 
5 . rn 
6 .  1 
7 .  g 
8 .  o c  
1 .  l ength 
2 .  volume 
3 .  we i gh t  
4 .  t empe ra-
tu re 
un 
re 
d i s  
METRI C CONE OF PRE F I XES 
i l o  
hec t o  
de e a 
1 i  t e r ,  
de ci 
cent i 
mil l i  
NUME RI CAL VALUE O F  PRE F I XES 
1 0 1 00 0  
hecto 
deka 
meter 
l i te r  
1 00 . 0 
1 0 . 0 0 
1 . 000  
. 1 00 
. oo 
un i t s  
l ess t h an 1 
25  
N UME RI CAL VALUES OF  P RE F I XES AND FRACT I ONS 
1 0 
hecto 
deka 
meter 
l i t e r  
gram 
deci 
c.ent i 
mi l l i 
1 00 . 0 
1 0 . 00 
• 1 
. 0 1 
. oo 
6 5  
Mak es s ense , doesn ' t  i t ? 
2 7  
Look at the c ard l abe l e d  "Met ri c  Cone ' ' 1 .  
From the bas e uni t s  l ine - 2 .  
1 .  How man y  s t eps  down the cone i s  a de ci l i,  t e r ?  3 .  
2 .  How man y  s teps down the c one i �  a centi g ram ? 4 .  
3 .  How many s tep s down the cone i s  a mi l l i g ram ? 
4 .  How m any s teps up the c one i s  a k i l omet e r? 
2 8  
�fe t ri c  p re fi xe s  are spe c i fi c mu l t i p l es or divis ors o f  1 0  
ten . A g oo d  examp l e  o f  a sys tem based o n  t ens i s  our 
money s ys t em : p enni e s , dimes , do l l ars , ten dol l ars , 
hund red d o l l ars . . . .  
The bas i c  uni ts , (me te r ,  g ram , l i ter) in  the met ri c  
sys t em have p re fi xe s  att ached t o  them based on 
mu l t ip l es o r  d ivi s o rs o f  
2 9  
66  
1 
2 
3 
3 
Th e me tri c bas e  uni t s , ( me te r ,  l i te r , gram) c an be 
ch an ged by adding the pre fixes . Ce l s i us i s  
di ffe rent becaus e i t  doe sn ' t t ake one o f  these 
pre fi xes . 
Whi ch me t ri c bas e  uni t s  are comb i ned wi th a pre fi x ?  
Josha s ays , 
" Le t ' s  t ak e  e ach one o f  these p re fi xe s and 
us e i t  to change the b ase uni t . The p re fi x  
that s t ands for 1 / 1 0 or . 1  o f  a b ase  uni t  i s  
' de ci . ' The abb revi at i on fo r de ci i s  a l i t t le  
' d ' . " 
The p refi x that s t ands fo r . 1  of  a b as e  un i t  
i s  You wi l l  us e t h e  s ymbo l  
30  
-
Jus t as a dime i s  1 / 1 0  ( . 1 0) of a do l l ar , a 
dec i meter i s  o f  a met e r .  
3 1 
3 2  
a l l e x c ept 
Ce l s i us : 
met e r  
l i te r  
g ram 
dec i  
"d " 
1 / 1 0  . ( . 1 0) 
. , . 
6 7  
(D rawn t o  s c a l e )  
1 met e r  
< 
I 
Each o f  the s e  smal l er uni t s  i s  a 
Josh a  s ays , 
"Th e p re fi x  that s t an ds for 1 / 1 00 or . 0 1  
o f  a b as e  un i t  i s  ' centi ' .  I t s abb revi at i on 
i s  a l i t t l e  ' c ' " .  
A hun d redth o f  a l i t e r  i s  e xp re s se d  by the 
p re t1 x  I ts s ymbol  is  1 / 1 00 
of a l i te r  i s  c a l led  a 
J us t  as a hun dre dth o f  a do l l ar i s  one c ent , 
1 / 1 0 0 o f  a gram i s  one 
3 3  
3 4  
3 5  
6 8  
d e c i me t e r  · .  
c en t i  
"c " 
cent i l i t e r  
cent i gram 
Jus t  as there are 1 00 cents  i n  one dol l ar there 
are cent imet e rs in 1 me te r .  
( cm . = 1 m . ) 
J us t  as there are 1 0  cen t s  i n  one dime there 
are cen t i l i t ers i n  1 dec i l i t e r .  
c er:- = 1 d l . ) 
36 
When ch angi n g  s i ze of un i t s , s ome t i mes we mu l t i p l y  
b y  1 0  and s omet i me s  we di v i de by 1 0 . 
One dime i s  1 / 1 0  of a dol l ar ,  one do l l ar i s  1 0  d ime s . 
Fi l l  in the b l an k s . 
1 .  1 <lg . = cg . 
2 . 1 cm . = dm . 
3 7  
Moving t o  t h e  smal l e r  e n d  o f  t h e  cone w e  d i vi de by 
1 0  or use frac t i ons . Moving to the upper part o f  
the cone w e  mul t ip l y  b y  1 0 .  
3 8  
1 00 
( 1 00 )  
1 0  
( 1 0) 
1 .  1 0  
2 .  l / 1 0  or 
• 1 
6 9  
J osh a  s ay s , 
"The sma l l e s t  p re fix i s  the ' mi l l i , '  wh i ch 
i s  1 / 1 000 of a bas e uni t . The abb revi at ion 
for mi l l i  i s  a l i t t l e ' m ' . " 
P l ace a che ck bes i de the word t h at s t and s 
for a thous andth o f  a gram . 
1 .  de c i g ram 
--2 .  mi l l i gram 
--3 .  · cent i g ram 
I t  t akes  1 00 0  mi l l ime te rs to mak e  one me t e r . 
1 0 0 0  mi l l i g rams = gram (s ) 
(numbe r) 
1 d e c i me t e r  
Wh a t  i s  th i s  
\\'h at i s  th i s  
39 
4 0  
4 1  
1 . 
2 . v 
3 .  
one ( 1 )  
1 c ent ime t e r  
1 mi l l i met e r  
7 0  
l low many t ime s smal l e r  i s  a dec i l i te r  t h an a l i t e r ?  1 0  
How m an y  t i me s  smal l e r  i s  a c e n t i l i t e r  t h an a de c i l i t e r ?  1 0  
How many t i me s  smal l e r  i s  a cent i l i t e r  t h an a base uni t ?  
Wh at p art o f  a l i t e r  i s  a de ci l i t e r ?  
Wh at p art o f  a deci l i t e r  i s  a cent i l i t e r ?  
Wh at p art o f  a l i t e r  i s  a cent i l i te r ?  
4 2  
Up t o  th i s  p o i n t  we h ave been work i ng wi t h  fract i ons , 
p e rh ap s  an e as i e r  way to thi nk o f  i t  i s  t o  mo ve 
the dec i mal  poi n t . 
Al l i t  t ak es t o  ch ang e  from one s i z e uni t  t o  anothe r 
i s  t o  move the de c i mal  t o  the ri ght o r  to the  l e ft .  
The me t ri c p re fi xe s  are b as e d  on the s y s t em .  
---
4 3  
When you are going from a l arge r uni t  t o  a s mal l e r 
un i t ,  i t  t ak e s  more o f  the s mal l e r  uni t s , the re fo re 
move the de cimal t o  the ( ri ght / l e ft )  
An obj e c t  we i gh s  (more/ fewe r) ___ cent i g rams than a 
de c i g ram . 
To exp res s  the we i gh t  i n  cen t i grams rathe r  than 
de ci g rams , move the de cimal  t o  the ( ri gh t /l e ft )  __ _ 
4 4  
1 0 0 
1 / 1 0  
1 / 1 0  
1 / 1 00 
d e c i ma l  
ri gh t  
more 
r i gh t  
7 1  
Now use S I DE A o f  the met ri c s l i de ch art wh i c h  acco mp an i e s  
thi s  program . 
Put i t  i n  the START pos i t i on .  
Use the s l i de t o  go from the base un i t  to  the next 
s mal l e r uni t .  
Di d you move the de cimal t o  the r i ght  o r  t o  the 1 e ft ? 
4 5 
Al l n umb e rs on S.I DE A a re e q ui val en t s  o f  1 gram or  1 
me t e r  or 1 l i te r . 
Thes e  eq ui va l ents  are comput e d  by movi ng the decimal 
t o  the ri ght . 
You mus t p u l l the s l ide ch art t o· move the d e c i mal one 
p l ace to  the ri gh t . 
Re ad the numb e r  an d  window t o  comp l et e  the eq uat i ons . 
I .  1 m .  = (n umber)  (symb o l ) 
2 .  1 g . = 
(number) (symbo l ) 
3 .  1 1 .  = 
(numbe r) ( s ymbol ) 4 6  
Us e S I DE A and p u l l the  s l i de ch art 2 p l aces t o  the  
ri gh t from START . 
Re ad the number and w i n dow and comp lete  the equat i on s . 
I .  1 1 .  = (n umb e r )  ( s ymbo l )  
2 .  1 g .  = 
( nwnber)  (symb o l ) 
3 .  l m .  = 
( numb e r) (symbo l )  
4 7  
1 .  
2 .  
3 . 
1 .  
2 .  
3 .  
To the 
r i gh t  
1 0  d e c i -
me t e r  (dm) 
1 0  d e c i -
g ram (d g )  
1 0  dec i -
l i t e r  ( d l ) 
1 00 cent i -. 
l i t e r  ( c l ) 
1 00 cent i -
gram ( c g )  
1 00 cent i -
me t er ( cm) 
7 2  
Us e S I DE A and p ul l the s l ide ch art 3 p l ace s t o  the 
ri gh t from START . 
Re ad t he number and window and comp l ete  the e q uat i ons . 
1 .  1 g . = 
· · c numb e r) ( s ymb o l ) 
2 .  1 1 .  = 
(numbe r) ( s ymbo l )  
3 .  1 m .  = 
(numbe r) ( s ymbo l )  
4 8  
7 3  
1 . 1 00 mi l l i -
g ram (mg) 
2 .  1 00 0  mi l l i -
l i te r ( ml ) 
3 .  1 00 0  m i l l i -
met er (mm) 
l\lhen going from a smal l e r uni t  to a l arge r  uni t , i t  l e ft 
t ak e s  fewe r o f  the l arge r  uni ts , there fore move the 
dec i ma l  t o  the ( ri ght/ l e ft )  __ . 1 0  
S t arti ng wi th 1 000 mm move the s.l i de two p l aces to 
the l e ft . 
1 00 0  mi l l i me t e rs = decimete rs 
4 9  
Use S I DE B and s e t  the s l i de ch art on START pos i t i on . 
Pul l  the s l i de ch art t o  move the de cimal one p l ace t o  
the l e ft .  
Re ad the number and c omp l et e  the eq u at i on . 
1 .  I dm = m 
(number)  
2.  1 d l  = 1 
(numb e r) 
3 .  1 dg = g 
(numbe r) 5 0  
1 .  . 1  met e r  
2 .  . 1  l i te r  
3 .  . 1  g ram 
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Us e S I DE B and p u l l t h e s l i d e ch art 2 p l aces t o  the 1 .  . 0 1 me t e r  
l e ft from START . 
2 .  . 0 1 l i t e r  
Re a<l the numb e r  an d c omp l et e  the equat i on . 
3 .  . 0 1 g ram 
1 .  l cm = m 
( n umb e r ) 
..., l c l  = 1 Lo • 
(numbe r) 
3 .  1 cg = g 
( numb e r) 
5 1  
Us e S I  DE B and p u l l the s l i d e ch art 3 p l ac e s  t o  t h e  1 .  . 0 0 1  m e t e r  
l e ft from START . 
2 .  . 0 0 1  l i t e r  
Re ac..l t h e  num b e r  and c omp l e t e  t h e  eq uat i ons . 3 .  . 00 1  g ram 
1 .  1 mm = m 
( numb e r ) 
2 .  1 m l  = l 
( n um b e r) 
3 .  l mg = g 
( numbe r) 
5 2  
Comp l e t e  the fo l l o wi n g  e quat i ons . 1 .  4 0 0 0  
1 .  4 1 .  = m l . 2 . 1 00 
2 .  1 0  d m . = cm . 3 .  . 0 3 
dg . 4 .  . 4 3 .  30 IDE · = 
s .  1 0 00 4 .  40 cm . = m .  
5 .  1 g .  = mg . 
5 3  
J os h a  s ays , 
"The cons ume r wi 1 1  b e  c on ce rned \v i th on l y  
one mu l t i p l e p re fi x , wh i ch wi l l  make a l arge r  
uni t .  Th i s  i s  a ' k i l o ' wh i ch s t an d s  for 1 000 
t i me s  a p art i cu l ar base uni t . I t s abbre vi at i on 
i s  a smal l  ' k ' . " 
The p re fi x that s t and s  fo r 1 0 0 0  t i me s a bas e 
uni t  i s  I ts s ymb o l i s  
54 
/\ "grand" i n  money me ans $ 1 0 0 0 . I t  i s  1 00 0  t i mes 
as l a rg e as one d o l l ar .  J u s t as ' k i l o ' means 
1 00 0  time s a p art i cu l a r b as e  un i t .  
A ki l og ram i s ( l arge r/ s ma l l e r) th an a gram . 
---
5 5  
Fi l J  i n  the  b l anks by wri t i n g  the p re fi x  wo rd for 
the fo l l owi ng n ume ri c a l  val ue s . 
l .  1 00 0  x 
2 .  1 / 1 00 
3 .  1 / 1 0 00 
4 .  1 / 1 0  
l arg e r 
1 .  k i l o  
2 .  cent i 
3 .  mi l l i 
4 .  de c i  
7 5  
.J o s h a  s ay s , 
" Le t ' s  s e e  h ow mu ch we rememb e red by 
p ut t i ng in your own wo rd s  the me an ing- o f  
the fo l l owing p re fi xe s : 
1 .  k i l o  * *  
2 .  cent i· * *  
3 .  mi l l i  * *  
4 .  de c i  - - * *  
-
5 7  
1 . 
2 .  
3 .  
4 .  
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1 00 0  t i me s  
a b as e 
uni t 
1 / 1 00 o f  a 
b as e un i t  
1 / 1 00 0  o f  
a b as e  
un i t  
1 / 1 0 o f  a 
bas e un i t  
. .  
Use the attached answer sheet Form A 
I . DI RE CT I ONS : 
BAS I C  METRI C  
This is a story about the th ree metric b rothe rs and 
their first cousin . Fil l  in the b l anks with the 
correct word or words , writing your answe r on the 
answe r she et . 
Mr . Met ric is int roducing his famil y to a consumer 
who wants to know him bette r .  
"My first b rother , the basic unit o f  l en gth , i s  
named 1 He is a littl e  more th an 3 inches l onge r  
than his Eng lish friend the 2 Long distances are 
measured in 3 Each of these is 4 o f  a mil e .  
7 7  
Let me int roduce my second brother , t h e  basic unit o f  
mass . His name is 5 I f  my brother and 999 o f  his 
friends stood on a scal e they wou l d  weigh . a  litt l e  m9re 
than twice a (an) 6 
Our first cousin , a unit o f  vol ume , goes by the name 
o f  7 She is used for measuring liq ui ds and is 
s li ght l y  more than a (an) 8 
My youngest brother , the unit o f  t empe rature is 
9 The boiling and free zing points o f  wat e r  on his 
scal e a re 1 0  and 1 1  respec·ti ve l y , " 
7 8  
I I . DI RECT I ONS : Write the appropri ate unit o f  measure (gram , l iter or 
mete r) by each description . ( Ex . wei ght of c andy b ar 
g ram) 
1 .  l ength o f  footb al l fi e l d  
2 .  wei ght o f  a sack o f  potatoes 
3. lemonade i n  a p itcher 
4 .  water i n  a swi nuning poo l 
s .  your wei ght 
6. length o f  a k i t chen floor 
I I I . D I RECTI ONS : The fo l lowing are metri c pre fixes that are att ached 
to the b as i c  uni ts : mete r, l iter and gram .  Write 
the corresponding nume ri cal value of e ach pre fix . 
(Ex . deca 1 0  ) 
1 .  m i l l i  
2 .  de ci 
3, ki lo  
4 .  centi 
I V .  DI RECTIONS : To save t ime i n  the use o f  the metri c system , 
consumers use symbols , Rec ord the unit the symb o l  
represents and vi ce ve rs a ,  (Ex . dg . = dec i g ram) 
1 .  l ite r 
2 .  deci gram 
3 . cm . 
4 • . mi l l imete r  
s .  k l . 
6 .  cg . 
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7 .  mi l l ig ram 
8 .  met e r  
9 .  ml . 
1 0 .  kg . 
1 1 . k i l omet e r  
1 2 .  g ram 
V .  DI RECf I ONS : Fi l l  in the space under the he adings ;  uni t , symb o l s 
and value ; wi th the proper t e rm and numbe r .  
UN I T  
1 .  l i t e r  
2.  
3 .  
4 .  centi l i t e r  
s .  
6 .  mi l l imet e r  
7 . 
8 . 
9 .  
1 0 . 
VI . DI RECTI ONS : 
I .  1 cm . ·= 
2 . 1 1 .  - = 
The fo l l owing 
p receded by a 
the equat i on . 
mm . 
m .  
SYMBOL VALUE 
dm.  
1 me ter 
1 / 1 0 0 0  met e rs 
cm . 
1 0 0 0  l i t e rs 
g . 
1 / 1 00 grams 
i s  a l i s t  o f  met ri c  abb revi at ions 
1 .  Wri te t he eq ui val ent wh ich comp l et e s  
(Ex . 1 d l . = 1 / 1 0  I . )  
8 0 . 
3 .  1 dm . = cm . 
4 .  1 km . = m .  
---
s .  1 ml . = 1 .  
6 . 1 cl . = 1 .  
1 .  1 kg . = 
___ g .  
8 .  1 g .  = k g . 
---
9 .  1 mm .  = m .  
10 . l g .  • 
---
mg • 
VI I .  DI RECT I ONS : Be l ow you wi l l  fi nd a l i s t  o f  common expre s s i ons that 
con t ain various cust omary uni t s  o f  me asure . Conve rt 
the cus tomary uni t  that i s  und e rl i ned into  metric 
uni t s . Use only mete r ,  Ce l s ius , l i te r  and g ram for 
your answer .  
1 .  An ounce of prac t i ce is worth a pound o f  p re achi ng .  
2 .  Give them an i nch , and they wi l l  tak e  a mi l e . 
3 .  I t  i s  better t o  b uy a quart o f  mi l k  by the penny t h an k e ep a cow . 
4 ,  An ounce o f  p revent ion i s  worth a p�und o f  cure . 
S . He ' s  a l l woo l  and a yard wide . 
6 , A mi s s  i s  as good as a mi l e . 
7 .  1 0 1 ° F i n  the shade . 
8 .  My cup runnet h  ove r .  
9 . I wouldn ' t touch that wi th a ten - foot po l e . 
10 . To put a quart into a pint -pot . 
1 1 .  The t exan w as we aring a ten -gal l on h at , 
1 2 .  Don ' t  hide your l i gh t  under a bushel  b asket . 
1 3 .  Five foot-two , eyes of b l ue . 
8 1  
8 2  
Us e the att ache d  answe r  s heet Fonn B 
BAS I C  METRIC 
I .  DI RE Cf l ONS : Th i s  i s  a story about three met ri c b rothers and the i r  
fi rst cous in .  Fi l l  i n  t h e  bl anks  with the c orre ct 
word or respond to the di re ct i on s , wri t in g  your answe r 
on the Answer Sheet . 
Mr . Met ri c  i s  int roducing h i s  fami l y  t o  the consumer 
who wanted t o  know him _ bett e r .  
My fi rs t brother , the bas i c  un i t  o f  l en gth , i s  named 
1 He i s  a l it t l e  more th an 3 inches longer t han his  
Eng l i sh fri end the 2 Long di s t ances  are me asured in  
3 They are about 4 of a mi i e .  
��-
Let me int rodu ce my se cond brot her , t he b as i c  unit  o f  
mas s . Hi s name i s  s I f  my b rothe r and 999 o f  hi s 
fri ends s to od on a s ca l e  t hey wou l d  wei gh a l it t l e  more 
than twi ce  a (an ) 6 
Our fi rs t cous in , a unit o f  vo lume , goe s  by t he n ame 
o f  7 She i s  us ed for measuring l iqu i ds and i s  
s l i ght l y  mo re than a (an) 8 
Mr . Met ri c  i nt roduced his youngest b rother , the uni t  
o f  t empe rature , as 9 The boi l ing and fre e z in g  po in t s  
o f  water o n  h i s  s c a l e  are 1 0  and 1 1  respe ct ive l y .  
8 3  
I I .  DI RECT I ONS : Write the appropri at e uni t  of  measure ( gram , l i ter 
or met e r) by each de scripti on . (Ex . we i ght of c andy 
bar gram) 
1 .  l engt h  o f  a b lock 
2 .  wei ght o f  cookies 
3 .  gas in  a car 
4. wei ght of a baby 
s .  how far you can throw a bal l 
6 .  wat er i n  a fi sh bowl 
I I I . DI RECfI ONS : The fo l l owing are met ri c pre fixes t h at are at t ached 
t o  the bas i c  uni t s : met e r ,  I i  ter and gram . Wri t e  
the corresponding numeri cal value be s i de e ach 
pre fix . (Ex . . dek a 1 0  ) 
1 .  mi l l i 
2 .  k i l o  
3 .  dec i  
4 .  cent i 
I V .  DI RE Cf I ONS : T o  save t ime i n  t h e  u s e  of the met ri c· system , 
1 .  
2 .  
3 .  
4 . 
s .  
6 .  
c onsumers use symbol s .  Fi l l  in e ach bl ank wi th the 
un i t  the symbo l repre sents and vice ve rs a . (Ex . 
dg . = dec i grarn)  
g .  
dm • .  
cent imeter 
mm . 
k i l ol i t e r  
centi g ram 
7. 
B .  
9 . 
1 0 .  
11 . 
1 2 .  
v .  DI RECT I ONS : 
UNIT 
1 .  
2 .  mi l l imet er 
3 .  
4 .  k i l omet er 
5 .  
6 .  
7 .  
8 .  
9 .  centime t er 
1 0 .  
VI . DI RECT I ONS : 
1 .  1 mm .  = 
2.  1 m l . = 
84 
mg . 
m .  
mi l l i l i ter 
ki logram 
km . 
1 .  
Fi l l  in the space under the he ading s : un it , symbo l s  
and val ue ; with the proper term and numbe r .  
SYMBOLS VALUE 
. 01 grams 
. 1  g rams 
u OO l  g rams 
kg . 
. 0 1 l it e rs 
• 0 0 1  l i t ers 
. 1  l ite rs 
The fol l owing i s  a l i s t  of met ri c abbrevi at i ons 
p receded by a I . Wri t e  the equ i va l en t  whi ch com ­
p l et es the equat i on .  (Ex o 1 d l . = 1 /1 0  1 . )  
cm . 
1 .  
3 .  I cm . = dm . 
4 .  1 m .  = km . 
S .  1 1 .  = ml . 
6 .  1 g .  = k g . 
7 .  1 I .  = c l . 
8 . 1 kg . = g .  
9 .  1 m .  = mm .  
1 0 .  1 mg . = g . 
VI I .  DI RECTI ONS : Be l ow you wi l l  find a l i st  o f  common e xpre s s i ons 
that con t ain vari ous cus tomary uni t s  o f  meas ure . 
Convert the cus tomary uni t  that i s  unde rl ined i nt o  
metri c uni ts . Use  on l y  mete r ,  l it e r , Ce l s ius  and 
gram for your answer .  
1 .  You g i ve ' em an inch an d  they ' l l t ak e  a m i l e . 
2 ,  1 0 1 ° F i n  the s hade . 
3 .  Peter Piper p i ck e d  a pe ck .  
4 .  There was a crooked m an , and he wal k ed a crooked mi l e . 
5 .  My cup runneth ove r .  
6 .  I ' l l  not bu dge an inch . 
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7 .  I t  i s  better t o  buy a quart o f  mi l k  by the penny than keep a cow . 
8 .  I wa lked a Lon e l y  Mi l e . 
9 .  An ounce o f  prevent i on i s  worth a pound o f  cure . 
1 0 .  Bake cooki es at 350° F .  
1 1 .  To put a quart into a pint -pot . 
12 . When wei gh i ng meat by the pound , you us e the term that rhyme s 
with h am .  
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1 3 .  When i t ' s  spri ngt i me in Al as k a  i t ' s 40 be l ow .  
1 
Met ri c Sl ide Chart Pane l A 
S \ D E A 
} ',1"e r I 0 0 0 meter - r :' � ro. m - '---__ _,,_J 0 0 
Open Ended Enve l ope I nde x C ard � 
s 
T 
A 
R · 
T 
S I DE A 
• 
I N S E RT 
8 7  
0 
lo 
Met ri c S l i de Ch art Pane l B 
0 
S I  DE B 
0 
0 0 0 1 
= ( ] 
I'\._ Open End ed En ve 1 ope Index Card -.,., 
S I D E 8 I N S E RT 
• 
� ra m  
I ;ter 
m eter 
s 
T 
A 
R 
T 
8 8  
8 9  
�IBTR I C  CONE PANE L 
\f\e:Tr \c.. \_, O t\e 
ki l o 1 0 00 
hec+c ) O O . O 
d e k°' 
'fY\et e..r Base 
\ lte \"" \ ,  0 0 0 � u."·,ts � .-ci V"" 
, \ _L-J O  
' 0  \ 
�\ \\ i 
I T ' S  ALL OVE R 
(Your re ac t ing to  s t eps i n  t h i s  
p rogram) 
NOW HOW DO 
YOU FEE L  ABOUT IT ? 
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Face re a l i ty fi rs t . Met ri c  me asurements are comi ng and we  mus t  l e arn to  
us e them . 
Wou l d  you recommen d t h i s  p art i cul ar s e t  o f  t e achi ng mat e ri a l s  fo r you r  
be s t  fri end ? 
Te l l  us why b y  checking a point that rep re s ent s how you fee l  about t h i s  
p rogram . Each l ine rep re sent s a s cal e from one ext reme t o  t he othe r .  
For e x amp l e  t h i s  prog ram was boring or intere s t ing o r  s omewh e re in 
betwe en . 
Bori ng I I I I I I I I nt e re s t i ng 
I t 3 . .,. S' " 7 
Di ffi cul t ' . I I I I I I E as y  
I I. 3 &J S" "' 7 
Fru s t rat ing  I • I I I I S at i s fy i n g  
z .] "' S"' " ., 
I wi l l  fo rge t  I I I I I I Prob ab l y  wi l l  rememb e r  
rap id l y  I % 3 'f s 4. 7 
I ts one t h i ng to l e arn about s omething and i t s  anothe r t hing t o  u s e  i t . 
Numb e r  t h e s e  met hod s i n  the order you think they wou l d  he l p  you t o 
be come a mas t e r  us er o f  the  met ri c  sys t em . Number 1 i s  you r  fi rs t 
choi ce and numb e r  7 your l as t . We are now t a l ki n g  about how you th ink 
you wou l d  be  he l p ed t o  remember and us e the l e arn i n g , not h ow we l l  you 
l i ke the method . 
wat ch ing a movi e 
l i s t en i ng to a t e acher 
re ading a book 
working in l ab und e r  
gui dan ce o f  a teache r  
d o i n g  t h e  exe rci s e  in a 
p ro g ram l ik e  t h i s  
l i s t en i ng t o  t apes 
re ad i n g  t h i ngs avai l ab l e  
i n  n ewsp apers and 
mag azines  
On the back s i de o f  thi s sheet wri t e  anyth i ng e l s e  you wou l d  l i ke to  
t e l l us· about how you fe l t  about the t e ach ing mat eri al s . 
